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(IT HELPS YOU GO PLACES!) 


WHAT 18 17 7 


(] a clutch assembly 





ITS STURDY METAL BODY is toughened 
in heat-treating furnaces on hearths 
and supports made of CRYSTOLON 
silicon carbide, a Norton refractory 
which is outstanding for its ability to 
transmit heat and resist abrasion. 


C) an oil well drill 


C] a differential 


ITS RUGGED, HARD-FACED TEETH are 
sharpened by Norton grinding wheels 
also made of CRYSTOLON silicon car- 
bide — used this time because of the 
abrasive properties of this Norton elec- 
tric furnace product. 


YOU GUESSED IT... it’s the first reason yon Bg have gasoline ... an 
a 


oil well drill — one of countless products m 


e by many industries for 


the petroleum industry. Just about all of them get a ye Sp from the 


diversified products of Norton, world’s largest manu 


and abrasive products. 


acturer of abrasives 
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’s NEW! is «NATIONAL! 


Sleek, Low-Priced Beauty is Most Compact 
General Coverage Receiver Ever Built! 


Here is National's latest engineering triumph! A com- 
plete superheterodyne receiver covering all major 
breadcast and shortwave bands that is smaller than the 
average table radio! New design makes possible a 
standard of performance never before achieved in so 


compact a receiver! 


COVERAGE: Entire frequency range from 540 kc. to 30 mc. 
Voice, music or code. 


FEATURES: Sensitive and selective superhet circuit. Slide 
rule general coverage dial with police, foreign, amateur 
and ship bands clearly marked. Separate bandspread and 


logging scale usable over entire range. 
USES MINIATURE TUBES 
AND UNIQUE BANDSPREAD DIAL 
New miniature tubes make possible new 
sensitivity and performance. Unique plastic 
Phones. bandspread dial is adjustable to assure 
complete logging accuracy. 


CONTROLS: Main tuning, Bandspread, On-Off and 
Volume, Receive — Standby, Bandswitch, AM-CW, Speaker- 


TUBE COMPLEMENT: 12 BE6, converter; 12 BAé, CW 
osc. —IF amp.; 12 AV6, 2nd det.-Ist aud. — A. V. C.; 
50C5, audio output; 35Z5, rectifier. 





SIZE: 11” wide, 7” high, 7” deep. 


* Slightly higher west of the Rockies. 


esr. 
NATIONAL COMPANY, Inc. 


MALOEN, MASSACHUSETIS 




















The power of carbon black — to 

give strength, endurance and long 
life to rubber; blackness to inks and plastics; jetness and gloss 
to paints, varnishes and lacquers — continues to confound 
modern man. 


Science has only within fairly recent years been able to make 
possible the methods needed for revealing the nature of this 
amazing, essential, black raw material. Development of an 
electron microscope which can reveal to the human eye the 
300 quadrillion particles of a single ounce of black has aided 
greatly in determining particle size and surface area of all 
grades of carbon black, yet there is still much to be learned. 


This progress has helped the Cabot Research Laboratories 
in their work of defining the required properties and in- 
terpreting the behavior of Cabot Carbon Blacks in their 
many applications. 


Cabot research has already assisted in the development of 
more than forty different grades of black for commercial use 
and continues to contribute its share to the rapidly growing 
industry knowledge of the basic material itself. 


_ ia _ 
GODFREY L. CABOT INC. 
- ay 


77 FRANKUN STREET, BOSTON 10, MASSACHUSETTS 








OE, ON IEE 3 eaBE RON 


ci he Se « 
- se - — - — _ , 
ai . 
—_ . . , — " ine eee anenen 
2 . , - RET aa RNC Poems 
oorqremare ae 

A OO EL COE RN, A GOS UOTE: IR IES BIE CL RT AE SS EE OO RS AIS REE ote ot? * 
we a o- A ee MRC ata RE Sf EE nh AR iN Re. 


1 
7 


ee red 


io are ogee a aad poco 


RTE. UTE Re a 


Corner view of boiler furnace showing a C-E Tilting 
Tangential Burner. Flame streams from burners in 
each corner of the furnace impinge upon one an- 
other creating the intense turbulence required for 
maximum combustion efficiency. Pulverized coal, 
oil or gas may be used singly or in combinations. 
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a carburetor— 


2 feet hi 


Just like your automobile engine, a steam gen- 
erating unit needs the right mixture of fuel and 
air for the most economical operation. C-E Tilt- 
ing Tangential Burners, the mammoth “carbu- 
retors” of large C-E Steam Generating Units, 
not only assure this proper mixture but also 
provide, automatically, the uniform steam tem- 
perature so necessary for efficient turbine 
performance. 


In the C-E Tilting Burners, as the name im- 
plies, the burner nozzles actually move up or 
down to raise or lower the flame body in the 
furnace. This, in turn, regulates the temperature 
of the gases flowing over the superheater and 
thus permits control of steam temperature over 
a wide range of output. 

The C-E Tilting Burner has long since 
achieved the status of a major advance in power 
station practice. In fact, so well has this design 
met the exacting temperature requirements of 
modern turbines that C-E Steam Generating 
Units equipped with Tilting Burners have been 
purchased since the war to serve an aggregate 
of more than 10 million kilowatts of new electric 
generating capacity. 

While the C-E Tilting Burner is applicable 
only to large power station boilers, it is typical 
of many major advances in the fields of fuel 
burning and steam generation developed by 
Combustion Engineering—Superheater. Collec- 
tively, these developments mean top standards 
of economy and reliability in all steam generat- 
ing units — large or small — that bear the C-E 
nameplate. B-452 


COMBUSTION ENGINEERING — 
SUPERHEATER, INC. 


Combustion Engineering Building 
200 Madison Avenue * New York 16, N. Y. 
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is Core Making 
ie to Minutes 


"Foundromatic”’ dielectric sand core 
‘is revolutionizing core making prac- 
Actual drying time is cut from hours 
inutes. Handling and storage space 
educed because the new method elim- 
cooling and curing stages. Saves up 
% on fuel. . . and eliminates fumes, 
dheat from the core room. 


w Idea in Liners 


kr lining of this Allis-Chal- 
pump is formed around a 
skeleton and secured in the 
p. Cementing is not used. 
unique method provides a 
tigid lining not subject to 
blistering."” Pump is used 
ially for fine mesh materials 
325 mesh. 


EW machines, new methods and advancements 

in equipment engineering help industry in- 
crease production and lower costs. Here are new de- 
velopments, recent installations by Allis-Chalmers for 
the foundry — mining and electric power industries. 
They illustrate the breadth of this company’s service 
to all industry. There are few products for Amer- 
ican good living that are not processed at some point 
with the aid of machinery built by Allis-Chalmers. 


a Advanced Steam Turbine Design 


New 20,000 kw Turbo-generator shown is one 
of three Allis-Chalmers turbines for this utility. 
Advanced features of Allis-Chalmers line includ- 
ed in this unit are: accessibly enclosed piping, 
simplified foundation requirements; centralized 
controls; and a hydrogen cooling system of 
unmatched simplicity for the generator. A-3081 


Foundromatic is an Allis-Chalmers trademark. 
Write for a free copy of the big illustrated 
ALLIs-CHALMERS ANNUAL Review for 1949. 


Address ALLIs-CHALMERS, 786 S. 70th St., 
Milwaukee, Wisconsin, 
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Brown & Sharpe 
Ground Flat Stock 
in entire range 
of thicknesses 


Now you have a choice of oil or 
water hardening steel in 16 dif- 
ferent thicknesses from 1/64” to 
1” in this accurately ground flat 
stock. In the 8 thicknesses up to 
and including 3/16”, a single type 
of ground flat stock serves for 
hardening in either oil or water. 


BALM 
5 


Wy ABW KRY, 





With increased range of stock, 
145 sizes in all, you can meet a 
wide variety of requirements 
where pre-ground flat stock offers 
many advantages. Write for new 
folder. Brown & Sharpe Mfg. 
Co., Providence 1, R.I., U.S.A. 





#2 
We urge buying through the Distributor 


BROWN & SHARPE 












“Keep Your Product 
on the move 





METAL CONVEYOR BELTS 

can help offset increased production costs by keeping your 
products on the move...increasing your hourly production ! 
The right metal belt for your job means longer operating 
periods between maintenance shutdowns, longer belt life, 
greater economy! 


Ashworth Engineers and Builds all 
Types of Wire Belts for Industry. 


AN anh 


. Buffalo * Chattanooga * Chi * Cleveland * Detroit 
Sales Engineers located in Les Aagelee Mow Yes: © Philedsiphie © Pandeengh ¢Seante 


Canadian Rep., PECKOVER’S LTD. . Toronto. Montreal Halifax - Winnipeg - Vancouver 














THE TABULAR VIEW 





Germ Warfare. — In “The Mystery of the Sweating 
Sickness” (page 243) readers of The Review are given 
a glimpse of the warfare which germs, or viruses, 
conducted against the English and German populace 
about four centuries back. This peculiar malady is 
described by James A. Toney, ’15, who reminds us that 
there is no guarantee against the recurrence of 
Anglicus sudor, although we may take much comfort 
in the progress which has been made in public health, 
especially during the last century. Dr. Tobey received 
the Dr. P.H. degree from M.LT. in 1927, and since 
then has had a distinguished career in research, ad- 
ministration, law, and writing and editing in the field 
of public health. 


No Peace, No War. — After the hurried dispersal of 
our Armed Forces during 1946, for the third time in a 
generation this nation faces the task of rebuilding its 
defenses. In “Preparation for Defense” (page 245) 
PROFESSOR ARTHUR R. von Hippet of the Department 
of Electrical Engineering and Director of the Labora- 
tory for Insulation Research, makes some sagacious 
proposals for minimizing the bottlenecks in our pro- 
duction program, with the assistance of illustrations 
by Henry B. Kang, ’24. Professor von Hippel received 
the Ph.D. degree from the University of Gottingen in 
1924 and was Rockefeller Fellow at Berkeley in 1927- 
1928. The following year he was Privatdozent at the 
University of Jena, and the next three years returned 
to Géttingen. During 1933-1934 he was a professor at 
the University of Istanbul, and was guest professor 
at the University of Copenhagen the following year. 
In 1936 he came to the Institute as assistant professor, 
was advanced to associate professor in 1940, and to 
professor in 1947. For his research during World War 
II, he received the Certificate of Merit. 

The first section of this paper was presented on No- 
vember 1, 1950, at the annual meeting of the Confer- 
ence on Electrical Insulation, National Research 
Council, Pocono Manor, Pa. The entire paper, printed 
as Technical Report 40 of the Laboratory for Insula- 
tion Research, appears in The Review as a means of 
directing public attention to an important topic. 


Calumet. — Ways in which scientists and engineers 
can smoke the pipe of peace with their public are dis- 
cussed (page 249) by Arruur M. York, ’87, who 
comes up with some pertinent and — we think — well- 
deserved counsel. A graduate of Course IX-B, Mr. 
York has forsaken the slide rule and the microscope 
for the typewriter. He has been engaged in science re- 
porting, in publicity, and public relations for the In- 
stitutes News Service and subsequently for United 
States Rubber Company and Westinghouse Electric 
Corporation. If, heaven forbid, there are any among 
The Review’s readers who hold to the belief that “us 
engineers don’t need no English” or who may be indif- 
ferent as to whether the public holds that ice water, 
rather than red corpuscles, flows through his veins, a 
perusal of Mr. York's contribution to The Review may 
throw light on the error of one’s ways. 
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“Improving” any machine really means 
increasing its productive capacity. That 
means tinkering with speeds and weights 
and strength—ending up with alloy steels. 


Which alloy steel?—the one that meets 
physical requirements at the lowest cost. 
Molybdenum steels fill that bill. Good 
hardenability, plus freedom from temper 
brittleness, plus reasonable price enable 
them to do it. 

Send for our comprehensive 400-page 


book, free; “ MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 


500 Fifth Avenue - New York City 
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q Standardization on i MAIL RETURNS 
BOSTON Quality STOCK GEARS italia it 


From Dovucias K. MERRILL: 
pays 20% A stroke of pure fate exposed me to the January, 1951, 


issue of The Review recently, and the fascinating article 


by E. H. Cameron, ’13, entitled “The Blasted Bore.” 
20° Pressure 

















NY 





I had never appreciated the tremendous scope of the 
Hoosac Tunnel construction project with all the odds 
that nature and politics could produce to combat the 
development of construction engineering techniques, ex- 
tending over a period of 25 years. The opening illustra- 





tion, Profile of Hoosac Mountain, so beautifully lettered 

Angle and and embroidered affected me particularly, because of the 
signature — “Wm. P. Granger, Chief Engineer.” 

SAVE 20% of your $ per HP My father, the late George Field Merrill, who was a 

SAVE 20% in space civil engineer of some repute in Greenfield and central 


° * Massachusetts, purchased his transit and drafting instru- 
SAVE 20% in purchase price ments from William Granger some 30 or 40 years ago. 


25%, cverees a - 4 per Ib. Dad was mighty proud of that instrument; it was made 
an by Buff and Berger, #271 with scales graduated in sil- 














‘| Design BOSTON 20° ee Soe Beg lore ba ver, rated as a 15 second instrument if I recall correctly. 
pms y wth gf 1 et — 5 pitch. All tee He often repeated how this transit established the 
Gear Catalog No. 55. Boston Steel Miter Gears center line of the tunnel within an inch. . . . 

Sees cngy On sequent. stocked in 20° Pressure Angle. William Granger’s drafting instruments are neatly 
Stocked by 80 Authorized Boston Gear Distributors stored in a velvet-lined mahogany case which contains 





a profusion of items. Centered on the case lid is a metal 


BOSTON GEA R wo eg KS name plate engraved with Granger’s name. . . . 
It has often occurred to me to offer the drafting kit on 
72 HAYWARD ST., QUINCY 71, MASS. loan to Old Sturbridge Village for incorporation with 


their museum display of early American surveying equip- 
ments, but I have hesitated in the absence of any docu- 
mentary evidence as to origin and historical connection 
with the Hoosac Tunnel construction. However, your 
comprehensive article has crystallized my thinking in 
v/ . this respect; the drafting kit might attract more interest if 

4 it could be displayed along with a transcript of “The 
Blasted Bore.” The philosophy of Old Sturbridge Village 
has been to reactivate interest in New England history, 
and I feel your article is most pertinent to that philosophy. 
Sturbridge, Mass. 





[Needless to say, the author and this publication were 
proud to contribute to the Old Sturbridge Village display 
through the courtesy of Mr. Merrill—Ed.] 


[_] Aircraft Control [_] Hearing Aid Bilhuber-Kuoll Corp. 


The Ballinger Company, 
Architects & Engineers 











[_] Electrometer and GM [_] Long Life industrial 

[_] Germanium Diodes and Triodes Cc] Ruggedized 

[_] Guided Missile [_] Special Purpose i 
= Subminiatures of all kinds Why do we stress economy when we speak of speed? 

For the important reason that speed is often achieved 

solvate tas Ee apna oakatan aan and irr 

sui —_ | — ° “ ory 

resources to meet saan aaa Over half a million Our method of obtaining speed is based on “know-how 

Raytheon Subminiatures are carried in stock. Over and organization. It’s been proved on over 800 contracts 

Sevens a Tube oe nepend ped —tested under all sorts of conditions for the past 34 years. 

. n engi 
ar Weewelis, Chileans = a Readies. _ Our bid will show you what we mean by economy. Our 


record for speed is well known. 


W. J. BARNEY CORPORATION 
FOUNDED 1917 
RAYTHEON MANUFACTURING COMPANY 101 PARK AVENUE, NEW YORK 


ial Tube Section INDUSTRIAL CONSTRUCTION 


5 Chapel St., Newton, Massachusetts Alfred T. Glassett, '20, President 
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TEMPERATURE Indicating, 


LIGHT Indicating, i 
Recording, Controlling / 


PRESSURE Indicating, 
Recording, Controlling 
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WESTON/Instruments 
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/ / reveal? 
7 /remember? 
/ /respond! 













There’s far broader industrial significance to the name WESTON 
today. For years it has signified the electrical measurement 
standards of science and industry the world over. Today it 
covers the broadest line of industrial instrumentation ever 
offered under one name . . . including measuring instruments, and 
instruments for recording and for controlling energy in various 
forms as well. Thus, for the solution to any measurement problem, 
or for complex process control, all industry can now turn with 
confidence to one source . . . the leader in precise instrumentation 
... WESTON Electrical Instrument Corporation, Newark 5, N. J., 
manufacturers of Weston and Tagliabue instruments. 
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Recording, Controlling 





Precision Electrical Laboratory Standards 
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If you want to find out what tire gives the best all-around Take another tip—from the motorists of America! They buy 
performance, take a tip from Detroit’s car makers! They’re more Goodyear Super-Cushions than any other low-pressure 
experts. They really test tires before they buy them —and tire. Why? Because the more they drive the more they find 
they put more Goodyear Super-Cushions on the new cars than that the Super-Cushion can’t be matched —for safety, soft 
any other tire! (Above: Cadillac Square, Detroit.) ride and long mileage. (Above: Yosemite Falls, Cal.) 
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A tip from the World! 
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: sateen = y e pon = all — . 
Go wherever cars are driven, and you'll discover that more people, the world over, ride 
on Goodyear tires than on any other kind. Doesn’t it stand to reason that the tire that 
gives the most people the greatest satisfaction is the best tire for you to buy? (Above: 
Heerenveen, Holland.) 


More people ride on Goodyear tires than on any other kind 


Super Seushion , GOODFYEAR 


Super-Cushion, T. M.—The Goodyear Tire & Rubber Company, Akron, Ohio 
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Owen from Black Star 


“Hear ye not the hum of mighty workings?” 
—John Keats 
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The Trend of Affairs 


Free Will 
, REMARKABLE example of how “nature provides” 


is the ability of some animals to maintain them- 

selves in healthy condition through free choice, 
under certain conditions, among various food elements 
offered to them in isolated, purified form. Demonstra- 
tions of this faculty have been conducted by depriv- 
ing laboratory animals of a certain nutrient, as for 
example a vitamin or a mineral, until their health was 
endangered through lack of this particular nutrient. 
Then the animals were allowed a choice of drinking 
plain distilled water, or water in which the lacking 
nutrient had been dissolved. In some of the studies 
the animals voluntarily drank enough of the fortified 
water to rectify their lack of the nutrient, and thus 
restore themselves to a state of well-being. 

Even more striking demonstrations of this sort have 
been conducted by offering animals the various con- 
stituents of a complete dietary, each in separate form. 
Thus the animals might be presented with separate 
dishes of a pure fat, a pure carbohydrate, a protein 


‘ concentrate, and of each of the minerals and vitamins 


required by the particular species under observation. 

On occasion, the animals have consistently selected 
enough of each one of the nutrients to provide 
themselves with a balanced ration, and thus maintain 
themselves in good condition. Sometimes similar re- 
sults have been obtained in studies of this type using 
human infants as subjects. 

When the faculty of free choice of necessary nu- 
trients was discovered, conjecture logically arose as to 
whether the human adult possesses such an ability, 
and if so whether this faculty holds the key to assur- 
ance of a nutritious dietary. Much rene eng edu- 
cational effort is expended toward teaching people 
what types of foods to choose for an adequate nutrient 
intake; if this objective could be attained merely 


MARCH, 195! 


through spontaneous choice, is not such effort 
needless? 

As so often is true in biological experimentation, the 
teleological interpretation suggested by some of the 
early studies in free choice of foods was not confirmed 
by further experience. Subsequent results have var- 
ied widely according to the animal species observed, 
according to the particular nutrient studied, and ac- 
cording to the general plan of the experiment. Al- 
though some of the later results resembled the early 
experience, in other experiments no faculty of dis- 
criminative choice of nutrients whatsoever was 
evinced, and in some studies the subjects actually 
showed perverse preferences, choosing foods exag- 
gerating, rather than remedying, nutrient deficiencies. 

The final word in free choice of foods is yet to be 
said. The fundamental nature of the psychobiological 
drives that underlie food preferences and aversions 
is still a mystery. But authoritative interpretation of 
the available knowledge indicates that free choice def- 
initely does not provide a reliable basis for a dietary 
of maximal nutritive value, either for the human being 
or for domestic animals. 


To Have and to Have Not 


I the fateful game of chess now being played out 
between the great powers, the capacity to produce 
steel ranks as a major piece. To keep that piece on the 
board, the steel industry of this country is currently 
engaged in a multitude of projects to find new sources 
of iron ore, to develop the more promising ones (most 
of them abroad ), and to make better use of the leaner 
ores which, increasingly, will be a major product of 
our domestic mines. While exhaustion of our own re- 
serves of iron ore is not in any way imminent, particu- 
larly if beneficiation of the leaner ores is resorted to, 
deposits of very high-grade ores are under strain. 








M.1.T. Photo 

Electrons race down the 21-foot length of this 17-million volt 

linear accelerator in the Laboratory of Nuclear Science and 

Engineering at M.I.T. Arthur F. Kip, Assistant Professor of 

Physics, demonstrates how each section of the intricate high- 

energy machine is tuned to assure that the equipment operates 
at full efficiency. 


The recent launching of the Wilfred Sykes, a Great 
Lakes ore carrier of record-breaking size, and the 
planning for at least five other new freighters — as 
additions to the present ore fleet of 260 vessels — are 
indications that the Lake Superior region will continue 
to supply the bulk of our iron-ore requirements. In a 
limited way, however, the United States is now tak- 
ing the first steps along the road which Great Britain 
has been traveling for many years. For generations 
Britain was the leading producer of steel, in no small 
part because of her almost ideally located high-grade 
iron ore and coal deposits. Today it is using domestic 
ores some of which, containing less than 22 per cent 
iron, are the leanest used commercially today. In 1948, 
that country mined 12,200,000 tons of iron ore and im- 
ported 8,550,000 tons. Nevertheless, the foreign ore 
contained 1,200,000 tons more iron than domestic ore. 

Although it is not likely that foreign ores will play 
nearly as dominant a role in this country, imports are 
already sizable. Once negligible in comparison with 
exports, imports amounted to 2,824,000 tons in 1946 
and 7,500,000 tons in 1949—coming mostly from 
Chile and Sweden. It has been predicted that imports 
may be 14,000,000 tons in 1960, or about 15 per cent 
of the estimated total consumption. The expanding 
needs of Great Britain and other importers of iron ore 
must also be considered in relation to existing foreign 
mines. 

The major steel companies of the United States have 
therefore been systematically exploring the world for 
new sources of high-grade iron ore. Since iron is the 





second most common metal in the earth’s crust, it is 
not surprising that large deposits have, in fact, been 
found. Actually the deposits uncovered in the past five 
years are of greater size than those discovered during 
the preceding 45 years of the Twentieth Century. It 
takes many years, however, for a major deposit to be 
brought into production, particularly since those con- 
veniently located have long been exploited. Not only 
must facilities be provided for the operating staff and 
the mine actually opened, but generally, power plants, 
railroad lines, docks, and loading facilities must be 
constructed. Additional unloading facilities in the 
United States are also being prepared. Thus, the very 
large ore deposits in the Labrador-Quebec region, 
with total proven ore now exceeding 400,000,000 tons, 
have been known for about two years. It is expected 
that the first ore will become available in 1955. 

Deposits of almost fantastic size, totaling perhaps 
more than 1,000,000,000 tons have been discovered in 
Venezuela. Ore from some of these deposits, on 
which development started about eight years ago, 
may already be reaching this country. One of the most 
fabulous of the Venezuelan strikes is Cerro Bolivar, a 
veritable mountain of iron discovered during a sys- 
tematic survey of central Venezuela. This hill, about 
six miles long and rising 1,800 feet above the surround- 
ing savanna, looked promising on aerial photographs. 
A party was dispatched by jeep, and saw immediately 
that a major find had been made. The ore body is 
four miles long, with a maximum width of 4,000 feet 
and an average depth of 230 feet, and does not even 
require stripping. Reserves of about 500,000,000 tons 
of high-grade ore have been proven in this one de- 
posit, and similar ore bodies are known to be in the 
vicinity. One of them, San Isidro, is controlled by the 
Venezuelan Government, which has now restricted 
new exploration activities by private concerns in this 
vicinity. Overall, the region is said to rival the Mesabi 
Range in size. The main problem is transportation, as 
it is with many huge deposits in Brazil. A long railroad 
through difficult terrain, or a shorter railroad coupled 
with heavy dredging of the Orinoco River is necessary 
before hundred-car trains of ore start to rumble to the 
coast. Much of this ore is expected to reach American 
furnaces via the Mississippi, with substantial amounts 
to be landed at ports along the East Coast. 

Shortly before this item went to press, announce- 
ment was made of plans for the building of two huge 
steel plants on the Delaware River — one of them be- 
lieved to be the “largest single steel expansion in his- 
tory.” Both of these plants will depend mainly on 
foreign ores. 


How Continents Grow 


M ANY conjectures and theories have been advanced 
to account for the formation of the earth and, 
more especially, the present structure of the earth’s 
surface. Astronomers, geologists, physicists, and chem- 
ists have all made their contributions to past and pres- 
ent views on such matters. Although perhaps the most 
prove view has regarded the earth’s surface as 
ormed from the cooling of masses ejected from the 
sun, other possibilities exist. One of these holds that 
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the earth, formed at relatively low temperatures about 
three billion years ago, may be heating up by radioac- 
tivity and that its continents may still be growing. 

Measurement of radioactivity in rocks has brought 
to light evidence which indicates that the earth may 
have been formed at relatively low temperatures. Ac- 
cording to Patrick M. Hurley, ’40, Assistant Professor 
of Geology at Technology, the earth may be heating 
up because of radioactivity. Age measurements on the 
rocks of the North American continent by radioactiv- 
ity methods suggest that the continent has grown by 
irregular increments from the time the earth was 
formed; and that, roughly, the outer half of the earth’s 
radius may be producing growing continents. 

Measurements of heat flow to the surface and meas- 
urements of the heat generated in the near-surface 
rocks by radioactive disintegration provide a budget 
of heat that must be met in all considerations of the 
depth of the near-surface types of rock. Information 
from gravitational and seismic studies has been com- 
bined with the thermal data to set limits to the amount 
of heat coming from the interior of the earth, and also 
on the thermal gradients at depths below the crust. 

From such radioactivity, gravitational and seismic 
evidence, the maximum temperatures possible under 
steady-state conditions indicate that at least some of 
the surface lavas cannot be merely melted samples of 
material near the earth’s surface, but rather that they 
must be derived from partial fusions at depths of at 
least several hundred kilometers. The studies, con- 
ducted by Professor Hurley, also indicate that quanti- 
ties of materials rich in silicon, aluminum, and alkalies 
have appeared at the earth’s surface, presumably sep- 
arating from material less rich in these constituents at 
depths of several hundred kilometers. 

The data at hand suggest that the earth is heating 
up as a result of radioactive disintegration. The stud- 
ies also show that the process of the formation of con- 
tinents is currently an active and continuing one, 
rather than the last phases of thermal adjustment in a 
cooling planet. Ideas as to the thermal history of the 
earth and its surface are, therefore, changing. 


Lever House, formerly head- 
quarters of the Lever Broth- 
ers Company in —— 
has been purchased by the 
Institute to house a School of 
Industrial Management. This 
modern six-story structure is 
located on Memorial Drive, 
commonly known as “Re- 
search Row,” between the 
main group of the M.L.T. 
academic buildings and Ken- 
dall Square. Costs of estab- 
lishing the new school and 
its educational program for a 
decade are provided by a gift 
from the Alfred P. Sloan 
Foundation, Inc. 

The new school will pre- 
pare young men to meet the 
exacting demands of indus- 

trial management. 


M.I.T. Photo 
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Cathode Rays Sterilize Grain 


ears the universal servant of modern tech- 
nology, gives promise of carving out a new field 
for itself in reducing the cost of the housewife’s bread- 
basket. At present in the United States, there is an 
annual loss of a large quantity of grain valued at 
millions of dollars, due to infestation by weevils, prime 
pests of the elevators, millers, and bakers. Chemical 
methods of killing these pests have not proved as 
desirable as one would wish, and the use of heat is 
not possible because it injures the baking qualities of 
the flour. 

The Department of Food Technology at the Insti- 
tute has been working for several years in co-opera- 
tion with the High Voltage Research Laboratory of the 
Department of Electrical Engineering on this prob- 
lem, and has found a means of destroying the pest 
without the use of heat or chemicals. This “cure” in- 
volves the use of supervoltage cathode rays (elec- 
trons) produced in a Van de Graaff accelerator. The 
results obtained to date look extremely promising. Ex- 
tensive tests have shown the methods of avoiding de- 
structive effects on the wheat. Based on the energy 
requirements to accomplish this sterilization and the 
output of the newest model of the Van de Graaff ac- 
celerator, one such machine should be able to handle 
the entire output of a modern flour mill. The cost of 
such a procedure should be in the order of a small 
fraction of a cent per pound of flour. 

The required dosage of cathode rays, to destroy the 
weevils in foods, produces essentially no rise in tem- 
perature of the wheat. One may look upon this process 
as a machine gun (the Van de Graaff accelerator) firing 
a large number of very high-velocity bullets (cathode 
rays) at the weevils. The advantage of this method 
over the existing chemical and heat treatment is that 
it destroys the weevils and eggs that are within the 
grains of wheat, as well as those on the surface, with- 
out injury to the wheat. Since essentially no heat is 
produced in the process, it holds great promise in the 
sterilization of heat-sensitive pharmaceuticals. 
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Modern art is having a heyday 
under the guise of function- 
alism. Industrial designers 
sometimes even appear to take 
great pains to streamline the 
shapes of appliances and 
equipment, such as electric 
toasters, drill presses, and other 
objects which are essentially 
stationary. —— there is 
some merit in such practices 
even though the purpose is 
frequently not discernible to 
those trained in engineering. 
But it would probably be dif- 
ficult to find patterns and de- 
signs more pleasing than those 
of truly well-designed works of 





Metals without Change 


T= techniques of mass production are a well-estab- 
lished and integral part of our American economy. 
Mass production contributes a great deal to our 
standard of living and has made it possible for us to 
attain a measure of world importance on a basis of 
our tremendous productive capacity. Although large- 
scale production and the assembly line are now ac- 
cepted as a matter of course, it was only 40 years 
ago that Henry M. Leland, the founder of the Cadillac 
Motor Car Company, was ridiculed roundly when he 
claimed that every part of any Cadillac car would fit 
interchangeably in the chassis of any other Cadillac of 
the same model. He had to justify his statement with 
a public demonstration. Three stock cars were disman- 
tled and the parts thoroughly intermingled. Two hun- 
dred and ninety-nine different parts were picked at 
random from the stock room and mixed among the 
remaining parts. The three cars were then assembled; 
and, to everyone’s amazement, the new parts fitted 
and the cars performed perfectly. 

At the time, this performance created considerable 
excitement, but the secret of success was a set of com- 
bination gauge blocks which had been purchased by 
Leland from C. E. Johansson of Sweden. These gauge 
blocks enabled the Cadillac plant to machine every 
part of an automobile with such accuracy that the 
parts were interchangeable. This achievement had not 
been previously accomplished. 

In 1923, Henry Ford guaranteed the precision of his 
new assembly line by bringing C. E. Johansson, Inc., 
to the United States and installing the entire company 
at his Dearborn factory. The importance of Johans- 
son’s gauge lay in the fact that it consisted of a hard- 
ened steel block, ground to a hitherto unheard-of 
degree of parallelness, and that it was heat treated to 
remain dimensionally stable over a period of years. 

Precision gauge blocks have since been made by 
other manufacturers, but the stability problems have 
not been studied scientifically until recently. Each 
manufacturer has used his own seasoning treatment, 
which is intended to stabilize these blocks against di- 
mensional changes. The seasoning treatments were 
not always uniformly successful; and it was not un- 
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engineering. One such inter- 
esting example is given on the 
page at the left where details 
of concrete scroll-case rein- 
forcement in the construction 
of the 15,000 kilowatt hydro- 
electric station of the Holyoke 
Water Power Company are 
shown, The smaller illustration 
shows reinforcing steel in place 
for lower half of concrete 
scroll case, looking down- 
stream. Note scroll-case form 
on riverbank in middle back- 
ground. The photographs were 
made by Neil Doherty of Hol- 
yoke for Jackson and More- 
land, Engineers, of Boston. 





common to find that a gauge block, which was merely 
left in storage without usage over a period of years, 
would change its dimensions by two- to 100-millionths 
of an inch. Such changes were sufficient to render the 
blocks worthless since an uncontrolled fluctuation of 
dimensions would destroy the standardization neces- 
sary for high production. 

A scientific study of the causes of dimensional sta- 
bility in hardened steels was undertaken at M.L.T. sev- 
eral years ago under the direction of Benjamin L. 
Averbach, ’47, Assistant Professor of Metallurgy, and 
Professor Morris Cohen, ’33, of the Department of 
Metallurgy. This program has not been concerned 
with a mere haphazard searching for new stabilizing 
treatments, but has concentrated on finding the funda- 
mental reasons for dimensional changes. 

As a result of the studies, it was found that hardened 
steel is dimensionally unstable because of phase trans- 
formations which occur on aging at room temperature. 
After hardening, a gauge steel contains martensite, 
which is the hard constituent, and a certain amount of 
retained austenite, the soft constituent. The retained 
austenite is a phase which is left over from the high- 
temperature heat treatment prior to quenching. The 
first step involved the development of a precise x-ray 
method for determining quantitatively the percentage 
of retained austenite present in the steel. It was then 
found that this retained austenite decomposes, to some 
extent, at room temperature and causes the steel to 
expand. In addition, the martensite undergoes tem- 
pering at room temperature and this results in a con- 
traction. The net effect, therefore, is an expansion, a 
contraction, or a combination of both, as the aging pro- 
ceeds. Precise techniques for a quantitative evaluation 
of the rate of the phase changes were developed, and 
from these studies considerable information about the 
nature of the reactions was obtained. For example, it 
was possible to set up equations which express the ex- 
pansion and contraction components of dimensional 
instability, thus predicting the linear changes of hard- 
ened steel as a function of the aging time and 
temperature. 

The above-mentioned research illustrates a happy 
combination of circumstances. An understanding of 
the fundamentals of the underlying phase changes 





made it feasible to evaluate various heat treatments 
and steels for the production of gauge blocks. At the 
same time, by means of the precision measuring tech- 
niques which were developed in this study, it became 
possible to secure information on the nature of phase 
changes in hardened steels, which could not have been 
otherwise obtained. The investigation is still continu- 
ing and these techniques are now being applied to the 
study of such phenomena as the rate of precipitation 
hardening in aluminum alloys, the tempering of alloy 
steels, the dimensional behavior of Invar materials, 
and the effect of retained austenite on the elastic limit 
of structural steels. 


Wind-blown Bridges 


HE familiar nursery song regarding the fate of the 
‘Tie Bridge may have some historical basis or 
it may be merely the result of whimsical fancy. In any 
case, we have made much progress since the day when 
bridge design was largely empirical or based on hand- 
book engineering, and when bridge failures could, 
and did, occur all too frequently. Even today, how- 
ever, bridge failures occasionally occur with disastrous 
results, as events at Tacoma Narrows, Wash., in 1940, 
and at Three Rivers, Quebec, on January 31, remind 
us. At least in part, perhaps, such unfortunate events 
may be attributed to lack of complete understanding 
of stresses due to heavy winds. 

Although the design of railway and highway 
bridges in the past has, of course, taken account of the 
wind loads, the magnitude of such loads was quite ar- 
bitrarily assigned. Considerable data are available 
giving drag coefficients for various shapes subject to 
the action of an air stream. However, very little data 
are available for the drag on an assembly of shapes, 
such as a complete structure. The problem is compli- 
cated by the unusual shape of the members of a bridge 
structure and also by the shielding effects on the ele- 
ments to the leeward. 





In a research program aimedto improve safety and economy of 
bridge structures, wind loads on bridges are being studied. by 
means of models, as shown above. 


242 


A research program is being conducted by the De- 
partment of Civil and Sanitary Engineering, with the 
co-operation of the Department of Aeronautical Engi- 
neering, to determine wind loads on bridges and to 
make possible construction of bridge structures which 
will be safer and more economical. In this program, 
wind tunnel tests have been made on complete bridge 
models (shown in the illustration) to determine the 
magnitude of the load and its variation with wind 
velocity. The variation with angle of attack in both 
vertical and horizontal planes has also been studied. 
It has been tentatively concluded that a drag coeffi- 
cient of 1.0 may be used if this is based upon a certain 
effective area, with the effective area computed as the 
total area of the windward members, plus various per- 
centages of the shielded areas. With the loads thus de- 
termined, a dynamic analysis has been made to study 
the behavior of the structure under gust loadings. 

A larger bridge model, which will include greater 
detail, is under construction. In the new model, it will 
also be possible to determine the loads on various parts 
of the structure, independently. In this way, more 
complete information on the effect of shielding will 
be obtained. 

The program, which is sponsored by the U. S. Army 
Corps of Engineers, is under the general supervision 
of Robert J. Hansen, "48, Associate Professor of Struc- 
tural Engineering, and under the direct technical su- 
pervision of J. Melvin Biggs, ’41, Assistant Professor 
of Structural Engineering. The testing and structural 
analysis were conducted by John S. Archer, ’48, re- 
search associate, and John M. Cord, ’50, research as- 
sistant, both of the Department of Civil and Sanitary 
Engineering. 


Diet and Your Dentist 


TTEMPTs to determine whether the development 

of caries, or tooth decay, is affected by diets con- 
taining foods grown in areas where high and low in- 
cidence of caries is found, have been under way at 
the Institute’s Department of Food Technology in a 
program directed by Robert S. Harris, ’28, Professor 
of Biochemistry of Nutrition. 

A statistically significant higher incidence of dental 
caries has been found to occur in hamsters who were 
fed diets of corn and dried whole milk produced in 
New England, as compared to those fed similar foods 
grown in Texas. 

Recent studies by Dr. Abraham E. Nizel, of Tufts 
College Dental School, and Professor Harris have 
shown that the effects on the teeth could be attributed 
both to the corn and the milk. Neither Texas corn nor 
Texas milk alone inhibited dental caries; either the 
New England corn or the New England milk in the 
diet produced dental caries. Thus it appears that a 
caries-producing factor in the New England foods 
rather than a caries-preventing factor (that is, fluorine) 
in food of Texas origin is the cause of the results 
attained. 

Experiments designed to identify this caries- 
producing factor are under way in the M.I.T. labo- 
ratories. The studies are supported, in part, by the 
Charles H. Hood Dairy Foundation. 
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The Mystery of the Sweating Sickness 


How Capable Would We Be to Cope with the Strange Malady 
of the Middle Ages if It Should Suddenly Recur? 


By JAMES A. TOBEY 


NE of the most mystifying episodes in history was 
QO the sudden appearance and the equally sudden 

disappearance of a strange and deadly disease, 
an exotic malady which the world never had known 
before and never has seen since. Where this terrible 
scourge came from, what it was, where it went, and 
whether it will ever come back are mysteries still 
awaiting solution by medical and sanitary science. 

This unique and lethal disease was known at the 
time as the Anglicus sudor, which the student of Latin 
will readily translate into the English sweat. It de- 
scended upon England out of the blue in the time of 
the Tudors, flourished at intervals for nearly a cen- 
tury, caused five devastating epidemics in which many 
thousands of people perished, and then vanished as 
abruptly and as mysteriously as it had come. Among 
the many peculiar features of this strange distemper 
was the fact that it seemed to attack only the English, 
both Norman and Anglo-Saxon, and that it by-passed 
the Scots, the Irish, and the French. 

All this happened some 400 years ago, to be sure, 
but it is of interest and significance today, not merel 
because of the dramatic elements of mystery involved, 
but because something like this might and could 
happen again. We know that many forms of life on 
this planet of ours have become extinct, like the mas- 
todon, the dinosaur, and the pterodactyl, but we do 
not know for certain that the lives of bacteria and 
viruses can be similarly extinguished. Perhaps the 
virus of this mysterious sweating sickness and the 
er of other pestilences are lying dormant, waiting 

or the favorable opportunity to strike again. 

On the very day that the new and hitherto unknown 
disease first came to England, a young man named 
Henry Tudor defeated and killed the usurper, Richard 
III, at the decisive battle of Bosworth Field. The date 
was August 22, 1485. It marked the end of the Wars 
of the Roses which had ravaged England for 30 years, 
and brought to the throne the red rose of the House 
of Lancaster. 

Hardly was the battle over, however, when an 
epidemic assaulted the victorious troops of Henry 
Tudor. Cases of this strange illness occurred suddenly 
and without warning, usually at night or in the early 
morning. The first symptoms were a chill and tremors 
of the body, accompanied by a high fever and great 
weakness of the system. Then came a horrible sweat- 
ing, which one doctor of the period quaintly described 
as: “A great swetyng and stynkyng, with redness of 
the face and all the body, and a contynual thurst, with 
a grete hete and headache because of the fumes and 


MARCH, 1951 


venoms.” It was this profuse and malodorous perspira- 
tion which gave to the disease the name of the Eng- 
lish sweat, or the sweating sickness. 

The ailment so decimated the forces of Henry Tudor 
that it prevented any celebration of his brilliant victory 
over an army which was three times the size of his 
own, and caused the postponement until October of 
his coronation as Henry VII. Disbanded soldiers from 
Henry’s army carried the pestilence to London, where 
the outbreak reached its height in September, less than 
a month after its first occurrence at Bosworth. So 
rapid and fatal was the spread that in less than one 
week the disease had carried off two Lord Mayors of 
London in quick succession, as well as six aldermen 
and numerous other notable and important persons. 
Unlike many of the plagues of the times, this one 
afflicted the rich and the strong as impartially as the 
poor and the weak, and in the short course of five 
weeks it had caused as many deaths in England as had 
resulted in the entire 30 years of the brutal and feroci- 
ous Wars of the Roses. 

The course of the sickness was as rapid as its onset, 
with a high fatality, death often ensuing within the 
day or even within a few hours after the first symp- 
toms. “There were some dancing in the Court at nine 
o'clock that were dead at eleven,” says a contemporary 
account of this epidemic. It was reported, further- 
more, that only ane one person out of a hundred 
recovered from the malady, although this figure is 
probably exaggerated. One attack did not confer an 
immunity against subsequent infections in the few 
who survived. Cardinal Wolsey, the leading prelate of 
England, is said to have suffered the disease on three 
different occasions. 

The first epidemic of this fearful Anglicus sudor was 
confined strictly to England and the English, for whom 
it displayed a startling partiality. Despite the many 
contacts with Scotland and Ireland, the disease re- 
mained within the borders of England, and it was not 
inflicted upon the many Celts and Gaels who lived, 
worked, and ee in England. The Celts and the 
Gaels readily explained this immunity on the basis of 
a certain racial superiority, but the true biological 
reason is an enigma. 

After flaring up like a sudden conflagration in dry 
tinder, this first epidemic of the sweat rather quickly 
burned itself out. Within a few months it had vanished 
as rapidly as it had appeared, and nothing more is 
heard of the disease for 20 years. It was almost for- 
gotten, a matter of unpleasant legend, when suddenly 
it reappeared. 
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This second onslaught of the sweating sickness be- 
gan in London in 1507 and soon became widespread 
throughout England, by-passing Scotland and Ireland 
as usual. Apparently this outbreak was less potent than 
the first, since reports of it are meager, in contrast to 
the stories and tall tales concerning the other epi- 
demics. The second visitation of the sweat soon died 
out and the people were spared of it for almost a 
decade. Then in 1518 it returned with increased fury. 
A new sovereign was on the throne. The redoubtable 
Henry Tudor had deftly united the militant houses of 
Lancaster and York by espousing, in 1486, Elizabeth, 
the daughter of Edward IV. in 1509 Henry VII died 
and was succeeded by his son, Henry VIII, then a 
debonair youth who was about 18 years old. A few 
months after his accession, this Henry was wed to 
Catherine of Aragon, widow of his older brother, 
Arthur. Despite the fervid accounts of the six marital 
affairs of Bluff King Hal, this marriage was a happy 
one, which endured for 22 years. 

When the sweat broke out in 1518, the only living 
child of this royal union was the weak and sickly Mary, 
then two years old. Up to this time no female had 
ruled over England in her own right, and the king 
desperately wanted a son. 

The prospects of a male heir by Catherine had be- 
come nil by 1526, so Henry began to look elsewhere. 
While thus amorously engaged in 1529, the king sud- 
denly packed up and fled from London, the reason for 
his flight being the fourth and worst of the epidemics 
of the sweating sickness. This outbreak burst out of 
the borders of England, crossing the Channel to 
Calais, but even here it displayed its usual predilec- 
tion for the English and left the French unscathed. 
This epidemic caused the closing of the newly es- 
tablished universities at Oxford and Cambridge, and 
so often took a toll of noble and eminent persons that 
the malady came to be known as “Stop Gallant.” 

During this great fourth epidemic of the sweat, one 
of the more celebrated victims was a young girl named 
Anne Boleyn, who recently had supplanted her own 
sister in the affections of the king. During his pere- 
grinations to escape the malady, Henry VIII wrote 
fervent and passionate love letters to Anne, which no 
doubt contributed to her recovery. In 1533, after a 
little difficulty with the Pope, he divorced Catherine 
and married Anne, who presented him with a daugh- 
ter, Elizabeth, a very few months later. Among his- 
torians there is doubt as to whether Henry actuall 
was the father of the future great queen of England. 

The fourth epidemic not only swept over England 
but crossed the Channel to Germany. In Hamburg the 
disease killed more than a thousand persons within a 
few weeks and then traversed Germany with incredi- 
ble speed, piling up corpses in such towns as Gottingen 
and Augsburg, where 15,000 persons are said to have 
succumbed to the malady in the first five days of the 
epidemic. Eventually it reached Vienna, which was 
then besieged by the Turks under Soliman, whose 
army was so ravaged by the sweat that he was forced 
to raise the siege, and thus perhaps to change the 
course of history. 

The usually phlegmatic Germans were alarmed to 
the point of mania by this unfamiliar disease, the like 
of which they never had seen before. Patients were 


put instantly to bed and covered with thick bedclothes 
and furs, while a hot fire was kindled in the closely 
shut room. The purpose of this drastic treatment was 
to promote still further the profuse perspiration which 
was supposed to release the evil humors of the disease, 
but the actual result was to bathe the victim in the 
agonizing sweat and to oppress him with the tortures 
of the damned. In the end he usually succumbed. 


The Last Epidemic 


As in the past this epidemic subsided of its own 
accord after a few months, probably having used up 
its quota of susceptibles. Again the disease lay dor- 
mant for about two decades. It returned for the fifth 
and last time in 1551 during the reign of Henry’s only 
son, the tubercular Edward VI, issue of the inoffensive 
Jane Seymour, whom Henry had married the day after 
he beheaded Anne Boleyn in 1536. This last epidemic 
began in Shrewsbury, took a toll of 900 deaths there in 
one week, and then spread all over the country — 
carried, as one historian expressed it, “in a drift of 
poisonous clouds of fog.” 

Like all the other epidemics, this one ran its fatal 
course and then petered out. Unlike all the others, 
however, this one vanished forever. The strange sweat- 
ing sickness never returned to England, nor anywhere 
else, although there was something a little like it in 
France two centuries later. 

What was this mysterious disease? Most of our 
knowledge about it comes from a lucid and compre- 
hensive report by a famous physician of the times, one 
John Caius or Kayes, who witnessed and described the 
epidemic of 1551 and assembled material on the pre- 
vious outbreaks. From his careful account, and from 
reports of others, it seems obvious that this weird 
disease definitely cannot be identified with any epi- 
demic malady that is known today. Some authorities 
have stated rather positively that the English sweat 
was merely influenza in a particularly virulent form, 
but the symptoms as described in the Sixteenth Cen- 
tury are not the same as those of modern influenza. 
Others have asserted that this sweating sickness was 
a modified form of typhus fever, but there was no evi- 
dence of the characteristic skin rash of typhus in these 
early epidemics. 

The consensus of scientific opinion is that the sweat- 
ing sickness of the Sixteenth Century was caused b 
a virus of a variety unknown today, a virus which 
suddenly appeared from somewhere out of the blue, 
flourished for a while in a highly susceptible popula- 
tion, and then became extinct or dormant, or possibly 
went through some kind of mutation. 

Why was this particular virus so partial to the Eng- 
lish and their Nordic cousins, the Germans? The an- 
swer could be that this organism had been existing in 
milder form elsewhere in the world and that the people 
exposed to it had built up an immunity, a protection 
lacking among the English. Such experiences have oc- 
curred before among communicable diseases. When, 
for example, African slaves first brought smallpox to 
the Americas in the Sixteenth Century, this terrible 
disease is estimated to have caused about 3,000,000 
deaths among the highly susceptible Indians. The 

(Concluded on page 268) 
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Preparation for Defense 


A New Venture of Co-operation between Government Agencies, 


Manufacturers, and Scientists Is Urged to Eliminate 


Bottlenecks of Production for National Defense 


By ARTHUR R. VON HIPPEL 


live on borrowed time until our state of pre- 

paredness makes a surprise attack a gamble of 
low returns. It is the meaning of democracy that we 
all carry our share of responsibility for the present pre- 
dicament and for whatever the future may bring. 
Hence we have to consider how far we can play a use- 
ful role in this situation. 

Real statesmanship is required to maintain the 
world in its precarious balance until the scales can be 
tipped in favor of a free world. In this arena we are 
obviously only spectators after we have voted accord- 
ing to our best judgment. If we feel like it, we may 
shout our advice; and indeed, scientists and engineers 
have raised their Cassandra voices since the advent of 
the atomic bomb. Theirs is the fantasy that created 
this age of technical civilization and therefore they can 
visualize clearly the horrors accompanying its self-des- 
truction. But such warning, as long as the age of rea- 
son has not arrived. is not much more effective than 
the shouting of a football crowd; it relieves the ten- 
sion of the onlookers. 

While scientists and engineers may be naive po- 
litically, they are trained to look under the hood of 
creaking machinery and to analyze the reasons for a 


Ti emergency is upon us and we will continue to 





low output. President Hoover and his committee took 
such a look at the government organization as a 
whole, and a reasonable prospect for improvement is 
forthcoming from its recommendations. It may be time 
that we scientists and engineers take part in reorgan- 
ization efforts on levels where the actual work is be- 
ing done. 

The bureaus of the government are already inun- 
dated with well-meaning proposals to confront an ag- 
gressor with bigger and better technical surprises in 
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case he should break through our fences. Such sur- 
prises will be forthcoming in due time, but our experi- 
ence in Korea points to needs in a quite different 
direction. We begin to load ourselves down with so 
many technical contraptions that we become immobil- 
ized, like the knights of the Middle Ages, and fall prey 
to an enemy fighting in Indian style. 





The kind of equipment we really need and should 
develop has to be decided by a scientific technical 
high command. We had such organizations during 
World War II in the form of the Office of Scientific 
Research and Development and other authorities, and 
hope that soon an over-all planning authority will 
emerge that has the wisdom, energy, and power re- 
quired for the present emergency. However, the kind 
of equipment we actually get is up to every one of us 
who has the skill and judgment that develops in daily 
contact with production, development, and research 
problems. 

In school we learned about 
the genius of statesmen and 
generals and their influence 
on the fate of nations. What 
we did not hear was that the 
issue was frequently not 
decided by them but by epi- 
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tor, to reduce the threat of epidemics in our time to 
minor importance. Today, in addition to the diseases 
of man, we face the diseases of his complex equipment 
on which he depends for survival. We may have to 
think about cur technical requirements in the same 
integrated manner as our health requirements, and to 
rely on the whole profession of scientists and engi- 
neers for responsible planning. 

Who is at present responsible for the conception, ac- 
tual performance, and improvement of equipment? 
Certainly not the manufacturer; he follows govern- 
ment specifications and is supervised by government 
inspectors. How about the designer? He puts some- 
body’s brain storm on paper, and hands it on to engi- 
neers who break it down into component parts. Hence 
he is neither responsible for the initial conception nor 
for the final practical execution. Thus we come to the 
unhappy man who writes the specifications. He has 
not been concerned with the original planning, has 





only a more or less vague idea what is wanted, and is 
now called on to prescribe the materials in, and the 
performance of, component parts that will insure the 
functioning of the whole equipment. 

How can he proceed? Do we give him the training 
and the actual information required for thinking about 
materials and their performance? No. Do we feed 
back to him the information concerning the manufac- 
turing problems of components? No. Do we keep him 
abreast of the actual performance of equipment in 
the field? No. In consequence, the obvious happens. 
Faced with an impossible task, the writer of specifica- 
tions has to look for means to unload his responsibility. 

One tack he might take is to write the same specifi- 
cations as did his grandfather, who is out of reach in a 
better yonder. But this attempt can backfire, as two 
examples from World War II may illustrate. 
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The ballast in the hold of ships obviously should 
take as little space as possible, and consequently lead 
has been preferred for this purpose since long ago. The 
War Production Board requirement for this lead, as- 
tonishingly enough, prescribed a content of about 5 
per cent of antimony. Thus the much more expensive 
antimony had to be provided, the alloy prepared, and 
the end product was several per cent lighter than the 
original lead. Nobody objected until the war produced 
a scarcity of antimony. Then, at last, a courageous sup- 
plier raised the question: Why include antimony? 
Nobody knew. A search of old files finally provided 
the answer: the lead for ballast purposes was once 
reclaimed from shrapnel bullets and these bullets had 
been hardened by an addition of antimony! 

Less hilarious was the situation in the field of plas- 
tics. Bakelite, the phenol-formaldehyde polymer, 
proved to have the appeal for mites and fungi in the 
Pacific war theater that plum pudding has for men; the 
same was true of many other materials used by the 
armed forces. Everyone knew it, substitutes were 
available, but inexorably for many months the mass 
production of equipment was initiated with the wrong 
kind of materials, because the specifications called for 
them. 

Thus our flexibility to respond to a new challenge 
may be ruined by a specification writer who changes 
nothing. But equally damaging is the opposite ten- 
dency of doing too much. Without the basic training 
and the facts required for the sound appraisal of a 
situation, anyone with imagination will see the specter 
of fearful eventualities. Hence, to protect himself and 
others, the specification writer may begin to wish- 
dream for things not yet available, or be so all-inclu- 
sive in his demands that he excludes the reasonable 
solutions. All this, wrapped in a fearsome and long- 
winded language that requires months to write, and 
more months to understand, sounds a death knell to 
initiative and freedom of action. 

A war of the future with its terrible dislocations 
would call for the utmost in initiative and flexibility 
from everyone. Preparation for defense requires such 
staggering sums of money that we cannot afford the 
inefficiencies of the past. This matter of specification 
writing, if not remedied, may prove to be the lowly 
louse that brings all the glamour of our technical po- 
tential to nought. 

What can we do about this situation? Government, 
industry, and scientists should sit down together and 
consider whether or not the facts are as described, and 
what kind of specifications are really needed. They 
may find that in many fields three types of specifica- 
tions are required. A volume of material specifications, 
giving for each material produced today the proper- 
ties it should have, if well manufactured, and simple 
test procedures for their evaluation; a similar vol- 
ume of component specifications which has to refer 
back to these material specifications and not to pre- 
scribe materials found only in Utopia; and, finally, a 
small volume of target specifications, of better things 
to come, with reasons why they are wanted, to give 
industrial thinking and applied research some useful 
guidance. 

To get such volumes and keep them up to date re- 
quires a new venture of co-operation between govern- 
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ment agencies, manufacturers, and scientists. Their 
experts will have to meet in an atmosphere of impar- 
tiality and freedom from red tape that we find today 
only in our academic institutions. Men will have to be 
trained for the government service who are able to 
analyze and expedite service problems, and to make 
use of the help which science and industry can offer. 
Many other problems will arise, but they can be 
solved by calling on the voluntary help of engineers 
and scientists and making this effort a task of pub- 
lic responsibility. 


Sequel 


The ideas expressed above were presented initially 
at the Conference on Electrical Insulation of the Na- 
tional Research Council last November. Accepting the 
challenge, the Conference called a night session 
with “specifications” as the agenda. Since the problem 
is of importance to industry in general, it will be of in- 
terest also to readers from other fields to learn about 
the outcome of this experiment. The Conference on 
Electrical Insulation offered an especially favorable 
proving ground, because it can muster and arouse a 
very diversified membership. Specification writers 
and manufacturers, scientists and engineers from 
small and large industries, from the Armed Services, 
the Bureau of Standards, from government and uni- 
versity laboratories were present and confronted each 





other in a spirit of constructive criticism, spiced by 
good humor. More than 70 people attended the night 
session and were determined to get at the actual facts 
of the situation. 
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As always in life, these facts did not blend into a 
simple black and white picture, but disclosed a mul- 
ticolored complexity of conditions and actions. It 
would be natural to let the testimony of the various 
participants speak for itself; to the surprise of the 
author this proved impossible. The industries repre- 
sented stated categorically that they would be in- 
dicted for conspiracy under the Sherman Act if their 
participation became known. Alas, we need a differ- 
ential analyzer that can distinguish between good 
and bad intentions! 





In the remaining paragraphs of this article the au- 
thor, relying on his memory and some notes, will try 
to analyze objectively the gist of this session and that 
of some private discussions. The conclusions drawn by 
him may be wrong. However, if they help to keep the 
discussion alive until remedies are provided, they will 
have served their purpose. 

The government specification experts explained 
convincingly that the situation has greatly improved 
in some branches of the Armed Services since the end 
of World War II. Advice, criticism, and active co- 
operation from industry are being sought and ob- 
tained, for example, in the development, testing, and 
specifying of plastics. By inserting into specifications 
the clause “or equivalent,” the door is opened for rea- 
sonable substitutions. The need for rigorous, detailed 
specifications exists to protect the government and to 
guide especially the smaller contractor who has no 
adequate engineering and laboratory facilities, and 
would not be able to bid on the basis of over-all per- 
formance specifications. 

While this testimony was assuring, some disquieting 
information slipped, more or less accidentally, into the 
picture. The specifications written by one branch of 
the Armed Services are not necessarily accepted by 
the other branches; in fact, even a writer of compo- 
nent specifications is not compelled to follow the ma- 
terial specifications worked out by his colleague in the 
same service branch. As one specification writer, hard 
pressed by industrial complaints, said: “You like the 
same item in your household either red, blue, or green; 
why should not we? Besides, the government pur- 
chases three to five million different items in this field; 
even a master catalogue does not exist. Therefore, how 
can we know what happens elsewhere?” 

Here obviously some remedy must be found. Our 
government household just cannot afford to like its 
items red, blue, or green. Specifications for the identi- 
cal item, once set by a competent agency, should be 
acknowledged across the board. Furthermore, one 
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cannot help suspecting that the list of three to five mil- 
lion items referred to can be cut well below one mil- 
lion. An upsurge of efficiency and a vast relief to the 
taxpayer would result. 

It became apparent that specification writing at 
present is a very slow process and that many materials 
now in production are therefore not covered. Such 
slowness is inherent in the task, the government ex- 
perts maintain, since the careful setting-up and evalu- 
ation of tests and countertests in government and 
industrial laboratories take much time. This is prob- 
ably true for the classical cut-and-try procedure of 
ponderous testing. The author believes that frequently 
the task can be speeded up by calling in scientists and 
complementing the present empirical methods by a 
molecular diagnosis of the materials and the “whys” 
and “hows” of their behavior. It should be possible, 
and be our goal, to cover any material by a specifica- 
tion at the moment it goes into commercial production. 

Specifications should be so clearly written that any 
field inspector can recognize which clauses are per- 
tinent for a particular application. During World War 
II, for example, thousands of tons of zinc oxide or- 
dered as pigment for oil paints and excellent for that 
purpose, were first condemned, and later accepted, 
only after many months of bureaucratic wrangling, be- 
cause the material did not pass a certain water- 
absorption test. In this case the pigment in its actual 
use would soak up oil, not water; in an opposite in- 
stance a specification insisted that a certain insulation 
not exposed to oil should be resistant to it at —65 de- 
grees. The desperate manufacturer asking for relief got 
the justifying answer: someone else has met this spe- 
cification. A more atrocious specification insisted that 





certain units of a delicate electronic equipment had to 
be sprayed before shipping with a liquid containing a 
wetting agent. Obviously the surface insulation, and 
with it the whole performance, was ruined, but the 
pleading of the manufacturer was of no avail. He had 
to ship it in this form; no wonder that so much equip- 
ment was thrown away before it ever saw useful 
service. 

Here, partly the wording of the specification and 
partly the chain of transmission and interpretation are 
at fault. Theoretically, redress can be obtained by go- 
ing back to the prime contractor; actually in all the 
cases cited the “buck was passed” for many months be- 
cause nobody had the over-all picture and dared to 
make a decision. We need regional authorities with 
enough insight, power, and responsibility to act effec- 
tively for the government in such cases. These agen- 
cies must be able to resist pressure, since there is a 





temptation for manufacturers to strangle competition 
or to substitute inferior products by an improper 
wording or interpretation of specifications. Authorities 
like our Selective Service Boards, composed of re- 
gional experts and reviewing grievances at regular in- 
tervals, might be the answer. 

Cases were cited where mistaken ideas of specifica- 
tion writers or inspectors compelled industry to pro- 
duce inferior products, where the development work 
of years was forced in the wrong direction and where 
scarce material was squandered while alternatives in 
abundant supply were rejected. Such abuses breed 
contempt and a tendency to circumvent the law. We 
must not fool ourselves: specifications are just as unen- 
forceable as prohibition, if the manufacturer does not 
want to co-operate. 

There is no sense in diluting the issue with more 
evidence. An inquiry of this kind highlights the faults 
of a system at the expense of its achievements 
and must be lopsided. But obviously, here exists a situ- 
ation that can and should be improved. The Confer- 
ence on Electrical Insulation of the National Research 
Council went on record that it offers its resources to the 
Department of Defense for advice, consultation, and 
technical assistance in its field of competence. We may 
be sure that everyone in other fields of industry will 
volunteer his services if the inquiry is continued in a 
free, academic atmosphere, seeking not for scapegoats 
but for solutions. 

There is not much time to be lost. Already we find 
ourselves once more confronted with the situation that 
dozens of government agencies, without knowing of 
each other or of the supply conditions, specify the use 
of scarce materials for mass production when ordinary 
materials would do equally well. Do we need to make 
all the mistakes of World War II again? 
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Public Relations and the Technologist 


A Significant Problem Confronting Engineers and Scientists 
Is That of Translating the Results of Their Work 
into Benefits Which the Public Understands 


By ARTHUR M. YORK 


and seat them around a table. They will be able 

to discuss each other’s work all day and far into 
the night, and probably will. They have systematically 
devised their own universal language, because they 
are firmly convinced that exchange of information is a 
prime function of progress. Now take any one of the 
25 out of the room and confront him with the people 
who live on his own street. The chances are good that 
he will be utterly incapable of making any one of his 
neighbors understand specifically what he, a technolo- 
gist, does and why. Worse still, he will not realize how 
very important it is, both to him personally and to the 
progress of technology, to make them understand. 

The technologist stands today where most business- 
men stood 20 years ago, and where some still stand to- 
day. The public did not figure in the businessman’s 
scheme of things. He saw his job simply: to make 
quality products and price them competitively. Peo- 
ple were important to him as customers only, not as 
employees or as citizens. To him, public relations had 
one main function — publicity, popularly known as a 
free “plug” for his products. 

The average scientist or engineer today sees his job 
as a private arrangement between himself and an in- 
stitution or a corporation. He builds a bridge, solves a 
chemical problem, designs a motor, works out a new 
step in atomic theory, or whatever his employer or- 
ders. He knows how the public will benefit, directly 
or indirectly. He knows how important his work is 
to the public. But he doesn’t see how important the 
public is to him. 

Most large corporations, and many small ones, have 
found out how important the public is to them. They 
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. realize that lack of public good will can literally 


bankrupt them. It is this new enlightenment that has 
caused such a rapid development in public-relations 
practice in the past two decades, and particularly 
since World War II. 

What is public relations? There are nearly as many 
definitions as there are people working in the field. A 
good short one is: public relations is everything a per- 
son or group does or says to earn or lose public good 
will. Note the dual nature — “does” and “says.” In 
other words, good public relations is largely a matter 
of living right and then talking about it. Neither part 
alone is enough. Public relations is not something you 
have or do not have. Everyone has public relations 
whether he wants it or not. The only question is 
whether his relations with the public are good or bad. 
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Now let us see why the technologist needs to think 
about whether his public relations are good or bad. 
Why does he need better public relations? The answer 
can be very tersely stated. It is simply that the very 
future of technology depends upon better public 
relations. 

Consider the technologist affiliated with an institu- 
tion. He does not have to be told that his traditional 
source of funds is rapidly drying up. Gifts from large 
estates are becoming smaller and much less frequent, 
now that burdensome taxes are making it impossible 
to amass a fortune. Meanwhile, costs of research are 
mounting, along with the costs of everything else, and 
more research than ever before is required to keep 
our highly integrated society advancing. It is no won- 
der that many a technical school or research founda- 
tion is wondering where its next spectrograph is 
coming from. 

Unless technical institutions wish to accept ever 
larger grants from government, along with the govern- 
ment controls that will accompany such grants, there 
is only one answer. Appeals must be made to the pub- 
lic. But these appeals must be more than the 
usual fund drives. The technologist must go deeper. 
He must make people everywhere understand the 
basic things which technology is doing for the 
individual. 

In an indirect way, the same is true of technologists 
associated with business enterprises. To be sure, their 
funds are assigned by the companies who employ 
them. A common supposition is that financial backing 
of industrial research depends on the vision of busi- 
ness management, and that all the technologists need 
to do is to convince their superiors of the worth of re- 
search and development. But more than ever before, 
management is realizing and admitting that most 
business decisions are the direct reflection of customer 
desires. So again, the technologist must take his story 
to the public. He must make — understand what 
technology is doing for the individual and why. This is 
particularly true if the technologist expects to make 
good on his plea that industry needs to give more at- 
tention to basic research instead of placing nearly 
all emphasis on applied science and product 
development. 

In any case, the technologist needs good public re- 
lations to protect and foster his own position in our 
changing society. In part, this requirement can be ful- 
filled when the average person comes to appreciate 
technology as something more than a means for pro- 
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ducing new gadgets. But public appreciation of tech- 
nology is more than a need of the technologist. It is 
also his duty to make the public aware of its stake in 
technology, aware of the financial hazards it faces, the 
dangers of government intervention, the need for 
more rapid translation of scientific discoveries into 
new products and services, and even new ways of life. 
It is not enough for the technologist to solve technical 
problems. He must also help foster the translation of 
problem solution into actual consumer goods and 
benefits. 

The technologist who will not accept any responsi- 
bility for the practical use of science is like the King 
of the Grasshoppers. As the fable goes, the King of 
the Grasshoppers met the King of the Cockroaches. 
Said King Roach: 

“We roaches envy you hoppers. You have such a 
carefree, happy life. You jump about and sing in the 
fresh air and sunshine all day. While we roaches must 
spend our lives crawling about in dark musty 
corners. 

“Well now, old boy,” replied King Hopper, “If you 
feel that way about it, why don’t you just change all 
the cockroaches into grasshoppers?” 

“That's a splendid idea,” said King Roach. “But tell 
me, just how shall I go about it?” 

King Hopper drew himself up to full height. He an- 
swered: “I just lay down the policy. It’s up to you to 
work out the details.” 

So far, this article, too, has been limited to laying 
down policy, but it is now appropriate to consider how 
the technologist can translate his need and duty for 
public relations into specific practice. As noted earlier, 
the businessman has seen public relations as a two- 
art problem: (1) live right; then (2) tell people about 
it himself. 

Fortunately, the technologist’s public-relations task 
is greatly simplified. The first part of his two-part 
problem is already solved. For the most part he has 
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for many years conducted his affairs in such a manner 
as to merit public sympathy and support. 

To live right, the businessman must make sure that 
he is conducting his affairs strictly in the public inter- 
est. He must ask himself whether he pays fair wages, 
provides good working conditions, and contributes to 
the future welfare and security of his employees. He 
must be sure that his company is a good corporate 
citizen: pays its taxes ungrudgingly, does its best to 
eliminate plant odors and noise, contributes to worthy 
charities, and takes part in community affairs. He must 
resist all temptations to hamper free competition, to 
support unfair tariffs, and to permit other unethical 
practices. 

The technologist faces none of these problems and 
very few comparable ones. Furthermore, the technol- 
ogist has never been branded with a stigma. The busi- 
nessman can be called a “bloated capitalist” or a 
“profiteer.” Some lawyers have been tagged “shysters” 
and a few doctors have been termed “quacks.” Actors 
can be “hams.” But scientists and engineers are seldom 
known as anything but scientists and engineers — cer- 
tainly nothing more adverse than “slip-stick pushers.” 

The technologist has lived a clean professional life. 
In fact, justly proud of his contributions to human 
welfare, he has been too often content to sit back and 
let his good actions speak for themselves. This atti- 
tude is supposed to be a part of good professional man- 
ners. Unfortunately, it is not prompted entirely by 
modesty; both apathy and naiveté are also involved. 

Too many inventors of better mousetraps have 
waited in vain for the world to beat a path to their 
doors. Such paths are never beaten until the public is 
first made aware of the new things they can have, what 
they are good for, and how they can get them. No- 
body in this world can expect public recognition and 
support unless he is prepared to carry his story to the 
public. As in Shakespeare’s Julius Caesar, “The evil 
that men do lives after them, the good is oft interred 
with their bones.” Good deeds 
do not often speak for them- 
selves. Anyone who hangs his 
hat on that old copybook hook 
is no realist. 

Before anyone can communi- 
cate effectively with the public, 
he must learn to wear the appro- 
priate attitude, namely, he must 
learn to understand people as 
human beings and to ™ under- 
stood by people as a human 
being. Mutual understanding 
between the technical man and 
the average man is at the heart 
of the technologists’ public 
relations problem. Certainly 
most of the intercommunication 
between these two groups 
should be directed toward or 
related to this problem. 

The scientific mind seems 
foreign to the general public. 
The man in the street does not 
recognize science as organized 
common sense, based upon and 
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tested _by experience. The average man finds doctors’ 


degrees, slide rules, and calculus very impressive and 
awe inspiring, but not the least heartwarming. He is 
pretty well convinced that he has little in common 
with these learned people who seem to be motivated 
only by cool logic, who appear to place facts before 
faith, and who shun political gossip for technical pa- 
pers. It will take a long time — and a lot of effort — to 
convince John Q. Public that scientists and engineers 
are as human as he is. But it can be done, and it must 
be done, to provide a healthy future for technology. 

Specifically, there are ways for the technologist to 
achieve good public relations through individual ef- 
fort. There are also public-relations techniques that 
can be applied through group action; through local 
and national technical societies and university clubs, 
to say nothing of direct contacts through universities, 
research institutions, and industrial corporations. 

First, let us see what the individual scientist or engi- 
neer can do by his own effort. He can associate more 

with people in his own community. He can take an 
active part in social and political activities, church 
groups, parent-teacher associations, fraternal orders, 
charity drives, and scouting activities. Joining these 
groups provides good public relations because it 
brings the technologist into closer contact with the 
general public and fosters mutual understanding and 
appreciation. Also, when people get together they usu- 
ally communicate. Information spread in this manner 
is the most valuable and effective kind. People usu- 
ally find that information which comes directly from 
the source is more credible than that which comes to 
them indirectly by way of the press and radio. 

The individual technologist can accept speaking en- 
gagements on subjects on which he is an authority. 
When he talks in public about his own work, he should 
remember to tell not only what his work is, but also 
what it means to his neighbors and to people every- 
where, in terms of their own material welfare. Yes, this 
can be done without seeming to be boastful. 

The man with the technically trained mind can also 
be a valuable participant in community discussions. 
His calm logic and analytical sense will be a valuable 
counterpart of the pure emotionalism often displayed. 
Such participation in community discussions will help 
to show people how the technical man’s thought proc- 
esses work, and why they produce results. And they 
will help to show the technologist the important part 
that emotionalism plays in everyday living. 

Now consider the local sections of our technical so- 
cieties. These groups can easily serve a much wider 
purpose than the broadening of the members’ tech- 
nical knowledge. They have a great opportunity to or- 
ganize or support local science clubs for youth; 
popular science lectures for both young people and 
adults; booklets, kits, displays, and other helps for 
grade and high-school science teachers; science and 
industrial fairs; science and engineering lecture 
bureaus. 

All of these projects provide opportunities for the 
technologist to get close to the public and convey the 
simple, complete message of the true nature of the sci- 
entist and the true meaning of technology to the aver- 
age individual. Local chapters of alumni clubs may 
also participate in most of the projects mentioned 
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above. The same is true of faculty clubs in science and 
engineering schools. 

When we come to the national societies, the public 
relations job takes on a somewhat different complex- 
ion. It is not possible for these organizations to deal 
directly with the public in small community groups, 
where the greatest good can be done. But there are 
other projects which can be carried out only on a na- 
tionwide scale and which require the — budgets 
available to the larger societies. The public-relations 
work of the national organizations will be mostly 
through the printed word — booklets, magazine arti- 
cles, and press releases. Radio and television can also 
be very useful. 

For one thing, the societies can print and distribute 
their own publications that explain such developments 
as atomic energy, jet propulsion, solar heating, mod- 
ern architecture, new uses of plastics, the coming 
trend in automobile engineering, the potentials of sili- 
con chemistry, the inside story of synthetic rubber, 
and so on. Such publications must be more than sim- 
plified technical treatises if they are to serve as good 
public-relations pieces. First of all, they must be writ- 
ten in the language and in terms of the interests of the 
man on the village street corner. Of course they must 
deal in facts; but in addition, the significance or mean- 
ing of those facts, now and in the future, must be in- 
terpreted in terms of man’s material and emotional 
welfare. 

The national society can also promote a better ap- 
preciation of technology through the writings of es- 
tablished authors. There is a growing number of sound 
writers of science popularizations, both in the book 
and in the periodical fields. Almost any of these would 
have a field day, and turn out a valuable piece of work, 
if he were offered the full help of a panel of experts. 

The national society can also supply literature, pro- 
grams, and suggestions for the local sections to use in 
carrying out the community projects touched upon 
above. Most of the large societies are already issuing 
press releases. However, this job can usually be done 
much more effectively, particularly if the author of 
each technical paper fully realizes his responsibilities, 
not only to his technical public but also to his whole 
public. 

There can be little doubt that any technical man 
worth his salary knows full well the possible or prob- 
able ways in which society will benefit from his work. 
For it is mainly this knowledge, in the back of his mind 
that drives him on, gives him pride in his work. Since 
he knows how the public can benefit, it is up to him to 
express this benefit in terms simple enough for the 
publicity writer and the press to report it to the pub- 
lic. It would be a good idea for each technical society 
to refuse to accept a paper for presentation or publica- 
tion unless the author could tell in a succinct, readable, 
comprehensive — the true value of his work to 
the public. Such a prerequisite might overcome the 
two main mental roadblocks that keep the average sci- 
entist or engineer from communicating with the pub- 
lic about his work: One of these blocks is the fear that 
his colleagues will jeer that he is a lover of publicity 
and a party to sensationalism; the other is plain profes- 

sional snobbishness. 


(Continued on page 270) 
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Development Fund Successful 


cessful attainment of its $20,000,000 goal in 

the Institute’s Development Program was an- 
nounced by Marshall B. Dalton, ’15, general chairman 
of the Committee on Financing Development, at the 
midwinter meeting of the Alumni Association at 
Walker Memorial on February 1. 

In addition to the $20,100,000 contributed and 
pledged during the initial phase of the Institute's long- 
range Development Program, the total of gifts and 
pledges during the year was recently increased by the 
$5,250,000 grant from the Alfred P. Sloan Foundation 
for the Institute’s new School of Industrial Manage- 
ment, bringing the grand total to $25,350,000. Mr. 
Dalton told the Alumni: 


W ITH a total of $20,100,000 subscribed, the suc- 


It is with the greatest satisfaction that we are able to 
report that the M.I.T. Development Fund, which began 
in 1949 has exceeded the original goal by $100,000. 
Although the total amount contributed and pledged has 
exceeded the goal set, a part of the total contributed was 
designated for purposes not contemplated in the cam- 
paign. As a result, two of the original objectives of the 
program — a building for nuclear science and electronics 
and a new gymnasium — have not yet been provided for, 
although we are confident that funds for these two im- 
portant goals will ultimately be forthcoming. 


In thanking Alumni for their support in bringing to 
a successful conclusion one of the largest fund-raising 
efforts ever undertaken by an educational institution, 
James R. Killian, Jr., ’26, President of M.LT., said that 
the program “has been proved to be more important 
and timely than we knew when we planned it. Dr. 
Killian pointed out that this great effort in support of 
the Institute comes to a conclusion just at the time 
when M.L.T. must accept large responsibilities in be- 
half of national defense, and when the resources and 
facilities made possible by the Development Program 
will yield immediate dividends. He added: 


I think it is fair to say that this Development Program 
has been of direct povor: Maa to the security of our coun- 
try, as well as being an important factor in the long- 
range future of the Institute. 

The completion of this particular intensive campaign 
does not mean that the Institute‘s financial problems are 
solved or ameliorated. The price of survival of the private 
institution must be sustained and aggressive solicitation 
of new support. M.I.T. is no exception, and we must, 
therefore, plan on an unremitting effort to secure support 
from private sources. We intend to do this. Plans are now 
being completed for a permanent Development Office 
and program which can insure this long-term effort. I 
believe that the Institute should plan on obtaining at 
least another $10,000,000 in capital funds within the next 
five years, and that it is not unrealistic for us to strive 
to double this amount in addition to the $20,000,000 we 
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have already secured. The objective is not to grow bigger, 
but rather to grow stronger and more effective. 

One of our major efforts at the Institute in the months 
ahead, emergency conditions permitting, will be to refine 
and further develop our undergraduate program. Even in 
the face of present emergency conditions we feel it im- 
portant to the nation that we not give up our long- 
range plans or weaken our present educational activities. 


Dr. Killian said that in order to maintain quality of 
technical education in the Institute, the M.I.T. Ad- 
ministration had concluded that it should not make 
any plans for accelerating its program by requiring 
students to go to school the year round. Experience in 
World War II, he said, clearly demonstrated that this 
kind of schedule definitely reduced standards of edu- 
cation, and that such a program of year-round educa- 
tion should be required only as a last resort. 


More Ore Reserves 


tT the 279th meeting of the Alumni Council on Jan- 
j Shen 22, Council members had opportunity to 
hear President Killian speak on recent developments at 
the Institute, to see John W. M. Bunker, Dean of the 
Graduate School, in the role of expositor on the op- 
eration of that School, and to feel the effects of in- 
creased ore reserves, as Professor Antoine M. Gaudin 
of the Department of Metallurgy, outlined methods 
for increasing the yield from our present reserves of 
raw materials. The meeting was called to order in the 
Campus Room of the Graduate House by John A. 
Lunn, "17, President of the Alumni Association, who 
introduced Robert H. Macmillan from Cambridge 
University, England, a visiting professor in the De- 
partment of Mechanical Engineering. 

Speaking of business, Donald P. Severance, 38, Sec- 
retary of the Alumni Association, reported that the 
Executive Committee had approved changes in class 
affiliations for five men who had graduated during the 
war years. Also reported was the fact that eight mem- 
bers of the Institute’s Faculty and staff had visited a 
dozen different alumni clubs in Canada, Mexico, and 
the United States between November 16, 1950, and 
January 18, 1951. 

Walter H. Gale, ’29, Director of the Summer Ses- 
sion, outlined plans for a new type of Institute-Alumni 
meeting to be held in Chicago on January 27. Further 
details on the Midwest Alumni Regional Conference 
appear in the photographs and caption on page 256. 

As chairman of Alumni Day, 1951, Allen Latham, 
Jr., 30, reported that present plans for the annual June 
reunion, which is to be held on Monday, June 11, call 
for departmental forums and reunions to take the 
place of the symposiums of former years. In an all- 
M.LT. program, President Killian will be host at a re- 
ception at the President’s House in the afternoon, and 
the principal speaker at the Stein-on-the-Table Ban- 
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Air Force Awards Honor M.IL.T. 


The United States Air Force honored Professor 
Charles S$. Draper, ’26, Deputy Head of the De- 
partment of Aeronautical Engineering (left), on 
January 23, 1951, when it awarded to him the 
Exceptional Service Award. At the same time, 
Thomas K. Finletter, Secretary of the Air Force 
(center), presented a Scroll of Appreciation to 
M.1.T. in recognition of the Institute’s “outstand- 
ing scientific contributions to the technical ad- 
vancement of air power.” President Killian 
(right), accepted the scroll on behalf of the In- 
stitute in presentation ceremonies in Huntington 
Hall. 

The highest civilian decoration of the Air 
Force was awarded to Professor Draper for his 
“unstinted efforts and exceptional devotion to 
the solution of Air Force ikeclated problems 
related fundamentally to the dynamics of air- 
craft and missiles in flight” and for “his broad § 
knowledge of dimensional complexities, and his 
ability to marshal the unique human and mate- 
rial resources available to the Instrumentation 
Laboratory.” Professor Draper accepted the 
honor “with the conviction that this award should 
be shared by many others.” 





In addition to Secretary Finletter, those who attended the presentation ceremonies included: Major General Donald L. Putt, 
Director of Research and Development for the United States Air Force; Preston R. Bassett, President of Sperry Gyroscope Com- 
pany; and representatives of the Institute's Faculty. 





quet at the Copley Plaza Hotel in Boston in the 
evening. 

Officers of the Alumni Association for the coming 
year were nominated in a report from H. B. Rich- 
mond, 14, chairman of the National Nominating Com- 
mittee. The recommendations of this committee, as 
well as photographs and biographical sketches of 
nominees, appear on page 254. 

Faculty approval to change the Institute’s grading 
system, from the traditional notation used at M.LT. 
to that now used by six out of seven of every college 
and university in the United States, was reported by 
President Killian. The change will go into effect at the 
discretion of the registrar. President Killian also an- 
nounced the establishment of the Institute’s two new 
schools: the School of Humanities and Social Studies, 
and the School of Industrial Management. 

President Killian also discussed the effects which 
Selective Service is likely to have on college enroll- 
ment. As recorded in the January issue of The Review 
(page 137) there is already a shortage of college stu- 
dents in engineering and science to meet the usual 


_ peacetime civilian needs, let alone the increased de- 


mands of the present emergency. For this reason, be- 
cause of the highly technical problems of modern 
production and national defense, and because of the 
present lack of a definite policy regarding the drafting 
of young men for military service, the Administration 
feels that the Institute and its students can best serve 
the nation’s needs by continuing to operate as a first- 
class educational plant. It is the Administration’s con- 
sidered judgment that students will serve our country 
best by continuing their studies unti] national policy 
and the needs of the country dictate some other 
course. Unlike the situation in some colleges, es- 
pecially in the Midwest, there has not been any 
exodus of students from their studies, nor is this con- 
sidered likely to occur at M.I.T. 
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President Lunn then called upon Dean Bunker to 
discuss the present operation of the Institute’s Gradu- 
ate School. Of the 1,600 graduate students currently 
registered, Dean Bunker reported that many are do- 
ing part-time teaching so that this number is equiva- 
lent to 1,200 full-time graduate students. Many receive 
scholarships and industrial fellowships and carry 
on teaching and research activities along with their 
studies so that they make a real contribution to M.LT. 
activities. Under present uncertain conditions, it is not 
possible to forecast how many graduate students 
would be permitted to complete their studies free 
from the interruptions of Selective Service or calls for 
reserves, especially since a substantial percentage 
hold reserve officers’ commissions. Again it was felt 
that the nation’s interests would best be served by per- 
mitting this group to complete their academic work. 

In speaking on “Making Ore Reserves,” Professor 
Gaudin made it clear that economics, as well as tech- 
nological progress determined what might be consid- 
ered as ore. As the higher grades of ores are being 
depleted, improved techniques of extraction are con- 
stantly being developed, and worth-while quantities 
of metals are obtained from the lower grades of ore. In 
this sense ore reserves are “made” in contradistinction 
to being “found.” Large quantities of minerals are still 
available in the low-grade ores and can be utilized as 
soon as there is sufficient economic justification. But 
new and inexpensive methods of extraction are re- 
quired. Among the methods which Professor Gaudin 
described for profitably working ores previously con- 
sidered marginal, were the use of ion-exchange res- 
ins, new processes of lyometallurgy in which solvents 
other than water are employed, Meo | the sea” for 
such minerals as magnesium, chlorine, bromine, and 
iodine, and the use of radioactivity techniques for sort- 
ing ores which are either naturally radioactive, or in 
which radioactivity can be readily induced. 
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Midwinter Alumni Meeting 


| peer by snow, slush, sleet, and rain approxi- 
mately 1,000 Alumni in Metropolitan Boston gath- 
ered at Walker Memorial on the evening of February 
1, to attend the midwinter alumni meeting. John A. 
Lunn, ’17, President of the Association, presided at the 
meeting which was devoted to reports on current 
events in the administration of Technology affairs, and 
an outline of certain phases of research which are cur- 
rently in progress at the Institute. 

During the first portion of the meeting, Alumni had 
opportunity to hear encouraging words from Karl T. 
Compton, chairman of the M.I.T. Corporation, to learn 
from Marshall B. Dalton, ’15, general chairman of the 
Committee on Financing Development, that the origi- 
nal goal of $20,000,000 had been fully subscribed, as 
reported elsewhere, and to listen to President Killian’s 
report on current events on the Charles. 

Dr. Killian began by expressing appreciation of the 
praiseworthy work of the many thousands of loyal 
Alumni who have taken part in the successful Devel- 
opment Program. He reported an anticipated de- 
crease in enrollment of the student body next fall but 
stated that lack of a definite national policy on Selec- 
tive Service made it impossible to estimate at all ac- 
curately how many students would be permitted to 
continue their studies. Increasing amounts of research, 
which M.L.T. is being asked to undertake, are ex- 
pected to occupy Faculty members whose loads may 
be lightened by reduced enrollment. President Killian 
also reported that the Institute, along with six other 
colleges (the majority in New England) went on rec- 
ord as opposed to adoption, under present conditions, 
of the accelerated program of three semesters a year, 
which had been in effect during World War II. The 


Blackstone Studios 


FOR PRESIDENT 


. of the Alumni Asso- 
ciation, Alfred T. Glassett, 
’20, I, has been nominated 
to serve for one year begin- 
ning July 1. Mr. Glassett ts 
president, treasurer, and 
director of the W. J. Barney 
Corporation, New York firm 
of industrial constructors. 
A past vice-president of the 
M.L.T. Alumni Association, 
Mr. Glassett is chairman of 
the Alumni Fund Board, 
honorary secretary, and a 
member of the Visiting 
Committee on the Depart- 
ment of Civil Engineering. 
He was also president of 
the M.I.T. Club of New 
York from 1935 to 1940, 





accelerated teaching program had been found infer- 
ior to the usual two-semester program. 

George R. Harrison, Dean of Science, served as 
master of ceremonies during the second half of 
the meeting. He introduced Richard H. Bolt, Associ- 
ate Professor of Physics and Director of the Acoustics 
Laboratory, who demonstrated some practical appli- 
cations of supersonic sound; John G. Trump, ‘33, 
Associate Professor of Electrical Engineering and Di- 
rector of the High Voltage Research Laboratory, who 
spoke on the role of the Van de Graaff generator in 
modern medicine; and Alexander Bavelas, *48, Asso- 
ciate Professor of Psychology, who outlined recent 
experiments intended to determine the relative effec- 
tiveness of different types of communication net- 
works in enabling persons to perform co-operative 
tasks. The experiments conducted by Dr. Bavelas 
showed that the network which permitted a co-opera- 
tive problem to be solved most rapidly did not neces- 
sarily yield the most accurate results, nor were the 
participants as satisfied with the results of their work 
as in the case of a “less efficient” type of communica- 
tion network. 


Nominees 


faye mpi Alumni will go to the polls this spring 
to elect new officers of the Alumni Association of 
M.L.T. into whose hands the administration of the As- 
sociation will pass for one year beginning July 1. In 
addition, they will name three prominent Alumni for 
election to serve a five-year term as members of the 
M.I.T. Corporation. 

Alfred T. Glassett, ’20, I, President, Treasurer, and 
Director of the W. J. Barney Corporation in New York 


and has served as a mem- 
ber of the National Nomi- 
nating Committee of the 
Alumni Association. 

Professionally, Mr. Glas- 
sett is a member of the 
American Society of Civil 
Engineers, and past direc- 
tor of the Metropolitan 
(New York) section. He is 
also a member of the 
National Society of Pro- 
fessional Engineers, the 
National Fire Protection 
Association, and the execu- 
tive committee of the 
construction division of the 
National Safety Council; 
and has served as chairman 
of the New York Engineers’ 
Committee on Student 
Guidance. 
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Brady Stewart Studio nand Vv 
FOR FIVE YEARS WITH THE M.1.T. CORPORATION 


. . . as representatives of the Alumni Association, the National Nominating Committee has named (left to right): Howard H. Mc- 

Clintic, Jr.,’19, I, President and Director, Ferguson and Edmondson Company, Pittsburgh; David A. Shepard, ’26, X and X-A, 

Executive Assistant to the President, Standard Oil Company (N.J.) in New York; John A. Lunn, ’17, II, Vice-president, the Kendall 
Company, Boston. 


City, has been nominated for the presidency of the 
Alumni Association. 

The National Nominating Committee — whose 
members are John L. Porter, 00, Donald B. Webster, 
"16, Winfield I. McNeill, ’17, Walter R. C. Russert, "18, 
Minot R. Edwards, ’22, = S. Williams, Jr., ’22, Har- 
old C, Pearson, ’23, Holland H. Houston, ’24, Thomas 
G. Harvey, ’28, and H. B. Richmond, ’14, chairman — 
has nominated Hugh S. Ferguson, ’23, XV, Executive 
Vice-president of the Dewey and Almy Chemical 
Company of Cambridge, to serve as vice-president for 
two years. Royal Barry Wills, 18, IV, architect, and 
George W. McCreery, ‘19, I, have been named 
for posts on the Executive Committee for two-year 
terms. Mr. Wills, a Boston architect, has served his 
class as agent and is a member of the Alumni Council. 
Mr. McCreery is owner of the George W. McCreery 
Company, Boston firm of building constructors, and, 
in Technology affairs, has been a member of the 
Alumni Council, agent for his class, and group chair- 
man of the M.I.T. Development Program. 

Named for alumni term membership on the M.LT. 
Corporation, each to serve for a period of five years, 


are: John A. Lunn, ’17, II, Vice-president, the Ken- 


dall Company of Boston; Howard H. McClintic, Jr., 
19, I, President and Director, F erguson and Ed- 
mondson Company, Pittsburgh, Pa.; and David A. 
Shepard, ’26, X and X-A, Executive Assistant to the 
President, Standard Oil Company of New Jersey. 

New representatives on the National Nominating 
Committee to be elected this year (one from each dis- 
trict) are: District 3 — Prov ase R.L., — George E. 
Colby, 32, II; Eugene J. Brady, Jr., 42, II; District 6 
— Charleston, W.Va., — Charles F. Hobson, ’11, X; 
Philadelphia, Pa.,— George P. Edmonds, ’26, XV; 
Washington, D.C., — George D. Mock, ’28, IX-B; Dis- 
trict 7 — Detroit, Mich., — Minot S. Dennett, ’11, II; 
Milwaukee, Wis. — Harold E. Koch, ’22, VI-A; Louis- 
ville, Ky., — Melvin Sack, ’28, II. 
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M.I.T. and N.A.C.A. 


T HE abundant share which the Institute is providing 
in the development of aviation in the United States 
can be gauged by the fact that 14 members of its Fac- 
ulty have been appointed to serve on technical com- 
mittees of the National Advisory Committee for 
Aeronautics. While many of these appointees are 
members of the Department of Aeronautical Engi- 
neering, as might be anticipated, substantial contribu- 
tions are being made by other departments and 
laboratories not primarily concerned with aviation. 
According to Professor Jerome C. Hunsaker, ‘12, 
Head of the Department of Aeronautical Engineering 
and chairman of the National Advisory Committee for 
Aeronautics, the 1951 appointments are especially im- 
portant inasmuch as they call for added service to the 
country by civilians in time of national emergency. 
Members of the Institute family thus serving the 
aviation interests include: Raymond L. Bisplinghoff, 
Associate Professor of Aeronautical Engineering; Pro- 
fessor Gordon S. Brown, 31, of the Department of 
Electrical Engineering; John T, Burwell, Jr., ’34, As- 
sociate Professor of Mechanical Engineering; Walter 
H. Gale, ’29, Associate Professor of Aeronautical En- 
gineering; Nicholas J. Grant, 2-44, Associate Professor 
of Process Metallurgy; Professor William R. Haw- 
thorne, 39, of the Department of Mechanical Engineer- 
ing; Professor Henry G. Houghton, ’27, Head of the 
Department of Meteorology; Zdenek Kopal, Associate 
Professor of Computational Analysis; Chia-Chiao Lin, 
Associate Professor of Mathematics; Professor John R. 
Markham, °18, of the Department of Aeronautical 
Engineering; René H. Miller, Associate Professor of 
Aeronautical Engineering; Ascher H. Shapiro, ‘38, 
Associate Professor of Mechanical Engineering; Pro- 
fessor Edward S. Taylor, ’24, of the Department of 
Aeronautical Engineering; Glenn C. Williams, °42, 
Associate Professor of Chemical Engineering. 








Vories Fisher 








John R. Loofbourow: 1902-1951 


oHN R. Loorsourow, Professor of Biophysics, and 
J Executive Officer of the Department of Biology, 
died at the Massachusetts General Hospital in Bos- 
ton on January 22, 1951, after a brief illness. 

Professor Loofbourow was born in Cincinnati, 
Ohio, on November 1, 1902, and was educated at the 
University of Cincinnati from which he received the 
B.A. degree in 1923. He received the honorary degree 
of Sc.D. from the University of Dayton in 1936. 

From 1925-1929 Professor Loofbourow served as 
an instructor of physics at the University of Cincin- 
nati, and for the following six years was a research 
associate. From 1935 to 1936 he was professor of bio- 
physics at the University of Dayton, and was a re- 
search professor at the Institutum Divi Thomae from 
1935 to 1940, when he was appointed an associate 
professor at M.I.T. In 1945 he was promoted to the 
rank of full professor and appointed executive officer 
of the Department of Biology. He also served as 
chairman of the Faculty. 

Dr. Loofbourow was executive secretary of the 
Radar Division of the National Defense Research 
Committee from 1942 to 1946. He had also served as 
special adviser to the Atomic Energy Commission in 
1947 and 1948. Dr. Loofbourow was the recipient of 
the President’s Certificate of Merit in 1948. 







With “New Frontiers in Science” as the topic, 300 
attended the first Midwest Alumni Regional Confer- 
ence, held on January 27 at the Museum of Science and 
Industry under auspices of The M.I.T. Club of Chicago. 

Shown here are two photographs during the session 
of the first Midwest Regional Conference in which 
(above) Richard H. Bolt, Director of the M.1.T. Acous- 
iics Laboratory, demonstrated effects of sound and 
(left) Donald P. Campbell, ’43, Assistant Professor of 
Electrical Engineering, outlined the role of servome- 
chanisms in process control. 

The program of the morning and afternoon sessions, 
as arranged by Robert C. Gunness, ’34, manager of 
research for the Standard Oil Company of Indiana, and 
Walter H. Gale, ’29, Director of the M.I.T. Summer 
Session, respectively, had five speakers: Professor 
George R. Harrison, Dean of Science; Professor Jerrold R. 
Zacharias of the Department of Physics; Professor Campbell; 
Professor Bolt; and D. M. MacMaster, Acting Director of Chi- 
cago’s Museum of Science and Industry. 

Robert E. Wilson, ’16, life member of the M.1.T. Corporation 
and chairman of the Board of Standard Oil Company of In- 
diana, who first suggested the idea of holding such a conference, 
presided at the dinner at which Karl T. Compton, chairman of 
the M.I.T. Corporation, was guest of honor. Other speakers 
were: Major Lenox R. Lohr, Director of the Museum; Stanley 
M. Humphrey, ’28, President of The M.1.T. Club of Chicago 
and partner in Booz, Allen and Hamilton; John A. Lunn, ’17, 
President of the Alumni Association of M.I.T. and Vice-Presi- 
dent of the Kendall Company; and H. E. Lobdell, ’17, Execu- 
tive Vice-President of the yf teow Association of M.I.T. 

In addition to introducing the dinner speakers, Dr. Wilson 
called attention to the presence of two other members of the 
M.I.T. Corporation: James M. Barker, ’07, chairman of the 
Board of Allstate Insurance Company; and Pierre F. Lavedan, 
’20, President of the Liquid Carbonic Corporation. Mr. Lave- 
dan was one of five past presidents of The M.1.T. Club of 
Chicago who were present, the others being Edward Pennell 
Brooks, ’17, Vice-president of Sears, Roebuck and Company; 
Sherry O’Brien, ’17, of Thermal, Inc.; Edmund G. Farrand, ’21, 
former Secretary and General Manager of United Conveyor 
Corporation; and John W. Barriger, 3d, ’21, President of the 
Monon Railway. 

Officers and past officers of M.I.T. Clubs other than that 
of Chicago who attended, included: Paul H. Buxton, ’16, Ed- 
ward A, Fulton, ’30, and Irvin R. Mitchell, ’30, from St. Louis; 
Emerson J. Van Patten, ’24, and Arthur G. Hall, ’25, from 
Milwaukee; Charles H. Reed, ’20, from Cleveland; and Henry 
W. Jones, ’26, and Robert E. Worden, ’36, from Philadelphia. 


(Continued on page 258) 
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BUSINESS IN MOTION 





0 wer CoLbeaguses —— yo aid 


For many years Revere has been saying that the 
important figure for industrial buyers to watch 
is not the price per pound of a given material, but 
the cost of the finished part made from it. On that 
basis, it sometimes turns out that an “expensive” 
metal actually is cheaper than a “cheaper” one. 
We have seen many illustrations of this during 
our 150 years of experience. 

One of the most recent of these cases involved 
an airplane part. Large planes, such as bombers, 
use counter-weights on elevators 
and rudder, to eliminate flutter 
and obtain smooth control in 
flight. For a long time it has been 
customary to use steel for these 
counter-weights. Since steel is 
magnetic, it was necessary to 
shift the fluxgate compass from 
its most advantageous location to 
an inferior one, to avoid the in- 
fluence of the magnetic metal. 
Bronze was suggested as a sub- 
stitute, but of course everybody 
knows it is more expensive than 
steel, and hence it was at first 





dimensions and tolerances. As a result, the compass 
can be located where it should be, control is as 
smooth as it was before, money is saved and every- 
body is happy, particularly navigators and pilots. 

Note the statement that “money is saved.” 
True, the bronze costs much more per pound than 
the steel. But there is a great saving because the 
bronze is delivered in such forms that very little 
machining is needed. Fimished parts are made more 
quickly, and machine tools and the skilled men 
to operate them are released for 
other essential work. Thus our 
country’s resources are made to 
go further. 

Let us give you some figures on 
the mere weight of materials, dis- 
regarding the expensive matter 
of man-hours and machine-hours. 
In order to obtain 242 pounds of 
finished counter-weights in 
bronze, only 287 pounds of 
Revere extruded shapes are re- 
quired, and the scrap is of course 
salable. But to produce the same 
part in steel, 1048 pounds of rec- 








considered technically ideal but 
economically impractical. Then the manufacturer 
gave consideration to the fact that while steel was 
being bought in rectangular barsand thenmachined, 
bronze could be obtained in extruded shapes, con- 
forming almost exactly to finish requirements. 
At this point Revere was called in. In close col- 
laboration with the designers on such matters as 
weight, design, tolerances, balance, and similar 
details, it was found likely that Revere Archi- 
tectural Bronze No. 283, a readily extrudable 
alloy, would meet the requirements. Dies were 
made and in experimental runs the final design 
questions were solved. This alloy is now being 
supplied as extruded shapes in the required forms, 
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tangular steel bar have to be pur- 
chased and machined. 

Such an example of the “more expensive” ma- 
terial proving to be not only much more satisfac- 
tory but definitely more economical is by no means 
unusual in Revere’s experience. Probably every 
supplier to industry has similar instances in his 
files, though perhaps not so startling. Here is the 
key to this case history: the plane manufacturer 
asked Revere to collaborate, and explained the 
problem in detail. No matter what you make, nor 
from whom you buy, you will find your suppliers 
eager to give you the benefit of their knowledge 
and experience, and it will pay you very well 
indeed to call on them for it. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 180] Jageypspuga® ten 
Executive Offices: ae : , 
230 Park Avenue, New York 17, N. Y. 
SEE “MEET THE PRESS’ ON NBC/ TELEVISION EVERY SUNDAY 
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Fundamentals for Curriculum 


ye Visiting Committee on the Department of Me- 
chanical Engineering® under the chairmanship of 
Frederick S. Blackall, Jr., 22, met on December 13, 
1949. The morning was devoted to a tour of some of 
the laboratories, and the afternoon and evening were 
spent in discussion. 

At this meeting, members of the Committee ex- 
pressed vigorous opposition to any steps which might 
lead to greater specialization. The first obligation of 
the Department, in their view, is to provide funda- 
mental preparation in the broad field of Mechanical 
Engineering. Course II graduates, first and foremost, 
must be well-grounded engineers. With a thorough 
grasp of fundamentals and their application, the 
engineer will have no difficulty in mastering new prob- 
lems of a specialized nature. The most important con- 
sideration is the quality of leadership and the capacity 
for inspiration on the part of principal teachers in the 
Department; so long as these are of a high order, con- 
siderable freedom may be exercised in the construc- 
tion of the curriculum. Andrey A. Potter, ’03, suggested 


° Members of this Committee for 1949-1950 were: Frederick 
S. Blackall, Jr., 22, chairman, Andrey A. Potter, 03, Max L. 
Waterman, °13, Thomas H. West, 3d, ’22, Alexander C. Mon- 
teith, and Joseph W. Powell. 


that the option system should have a functional basis, 
dealing with such divisions as design, production, and 
so on, rather than a specialized or industrial basis, such 
as textiles, automotive, and the like. 

Very largely as a result of the proposal by Thomas 
H. West, ’22, the Department of Mechanical Engi- 
neering had devoted itself, in recent months, to a 
closer study of the fundamental principles which 
ought to guide the shaping of the curriculum. This 
study will be continued, and it is likely to lead in the 
future to certain major changes in curriculum which 
might well accomplish the objectives sought by Mr. 
West. The members of the Department emphasized, 
however, that such changes should be made slowly; 
that no fundamental subject should be abandoned 
unless an applied subject of equal educational worth 
can be substituted. An ad hoc committee consisting of 
Professor John A. Hrones, 34, chairman, and Pro- 
fessors James Holt, ’19, and Joseph H. Keenan, ’22, all 
of the Department of Mechanical Engineering, sub- 
mitted a tentative report on this question in which the 
basic premises governing the present curriculum were 
presented. 

As a result of a comprehensive discussion of the 
undergraduate curriculum in Mechanical Engineer- 
ing, the Committee drew the following conclusions: 


(a) The principal objectives of the curriculum should be 
to provide a thorough groundwork in basic scientific prin- 
ciples, a well-rounded program in the humanities, and 
adequate professional training. The latter should offer 


(Continued on page 260) 
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14 sizes in stock at all times and ready 
for sample or volume shipments. Stock 
sizes 4%” thru 4” O.D. 


Write us for information on other than stock sizes 
up to 6” O.D. and for other than ordinary applica- 
tions and requirements. As exclusive manufacturer 
of Universal Joints, we specialize in design collabo- 
ration. We invite your inquiry — in detail. 

For over a quarter of a century Curtis hos pio- 
neered in the manufacture of Universal Joints. 
Famous patented Curtis “firsts” include the first ball 
oiler, internal lubrication grooves, the “‘tell-tale” 
lock ring and the lo-friction center block. 

Curtis Universal Joints are of top quality. They 
have to be—consistently so—for Curtis manufactures 
nothing else. The fact of the matter is Curtis Stand- 
ards of Quality were adopted for the Class One 
Specifications of the Army Air Force in 1941 


Free engineering data sheets and 
price list upon request. 


CURTIS UNIVERSAL JOINT CO., Inc. 
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SPRINGFIELD 7, MASSACHUSETTS 
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ON VAPOR-SAVING 
WITH THE GRAVER 
EXPANSION ROOF 





Inset above shows mechanism 
by which a/l-weather stability is 
‘ ‘ attained in the Graver Expansion 
dependably conserves the volatile elements of gasoline... Roof. The functional perfection 


so critically important today! This Graver design—approved of this design keeps Conservation 


Cut-away for your inspection is this Graver Expansion 
Roof Tank. Here you see the details of its operation which 


by Underwriters’ Laboratories—has a record of unfailing at Work day and night in any 
climate... all year ’round. 


operation throughout the petroleum industry during the a 
decade since it was first introduced. 
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students the opportunity to deal with relevant professional 
problems which develop sound methods of reasoning, ex- 
perience in creative effort, and an understanding of the 
circumstances in which they will work as professional 
men; 

(b) The greatest possible latitude and flexibility should 
be afforded to students — and especially to those of superior 
attainments — in the planning of their programs, in order 
to take full advantage of their own interests and motiva- 
tion. Students should be fully informed of this policy, and 
a sympathetic and efficient system of student counseling 
is of the most vital importance; 

(c) The Department should continue its study of the 
curriculum and attempt to delineate as clearly as possible 
the basic objectives and the best means for their realiza- 
tion. Any changes in the curriculum should take full ad- 
vantage of creative work which is carried out by staff 
members within the Department. The Faculty should ex- 
ercise a continuing effort to replace dull and irrelevant 
material with inspiring subjects of maximum relevance 
to the world in which the future engineer will live. 


In a discussion dealing with a suitable engineering 
curriculum for students possessing a background in the 
liberal arts, two issues emerged: the question of the 
degree of emphasis which should be given to the hu- 
manities; and the question of whether the present 
four-year undergraduate plan should be replaced by 
one of five or six years. 


On the first point, the members of the Committee 
were agreed that general education should be stressed 
in preference to narrow specialization. It was felt that 
while the Institute’s co-operative plan with liberal arts 
colleges went far toward meeting this problem, its po- 
tentialities were Imited, if only because of the rela- 
tively small proportion of students who were able or 
willing to devote the time and expense to such a pro- 
gram. Thus it was felt that a real effort should be 
exerted to accomplish the objectives of a balanced 
education within the framework of the type of under- 
graduate education now given at M.I.T. President 
Killian reviewed some of the efforts now under way 
at the Institute to strengthen the humanities. 

With regard to the second point, a majority of the 
members strongly favored retaining the present four- 
year plan for most students. This problem has been 
given much study throughout the Institute and in the 
Department of Mechanical Engineering. Here, too, 
the preponderant sentiment is in favor of retaining the 
four-year undergraduate course as a basis for engi- 
neering education, leaving the five-, six-, and seven- 
year courses for special treatment and, in general, 
reserving the more penetrating specialization to the 
Graduate School. 

The following conclusions were reached: 


(a) The four-year program should be basic for engineer- 
ing education, but the utmost use should be made of the 
combined plan wherever this is economically feasible; 
(b) The maximum flexibility should be permitted for 
(Continued on page 262) 
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Bell's Liquid Transmitter 
and Tuned Reed Receiver, 
March, 1876. 




















Have you ever thought what the 
world and your life would be like 
without the telephone? 


If you wanted to talk to relatives 
or friends — if you wanted to order 
from a store — if you needed to sum- 
mon a doctor or a policeman in an 
emergency — there would be no way 
you could do it in a hurry. What now 


takes only a few seconds or minutes 
would often take hours and cost you 
far more than a telephone call. 


Each year the telephone becomes 
more useful to the people and more 
vital to the prosperity and security 
of the Nation. Today’s tremendous 
job of production and defense could 
not be carried on without it. 


BELL TELEPHONE SYSTEM 


There are twice as many Bell tele- 
phones as there were only ten years 
ago. They are here and ready be- 
cause the Bell System kept right on 
building and improving to meet the 
country’s needs. 

Never in the history of the tele- 


phone has it been so valuable to so 
many people as right now. 
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and Processing costs are high 
and getting higher. But by us- 
ing Distilled or Demineralized 
Water, or both, you can in- 
¢rease production, decrease re- 
jects, lower manufacturing 
costs, and provide uniform 
product and process controll at 
all times. 

But Pure Water requirements 
‘differ in every industry . . 
and in most processes, for that 
matter. And since ——— 
makes both . . . Water Stills : 
for Distilled Water and De- Manufacturing 
mineralizers for demineralized Costs 
water, you can be sure of the 

correct solution to your Pure 
Water problems by having a 
Barnstead Pure Water engineer 
make his recommendations. 
Write for Barnstead Pure Wa- 
ter Catalog #123. 


DO IT WITH PURE WATER 


oO Barnstead Demineralizers 
produce mineral-free water 
of far higher purity at lower 
cost with a minimum of main- 
tenance. Whether you need 5 
gallons an hour or 1000... 
you'll find there’s a Barnstead 
Demineralizer to fit your re- 
quirements and save you money. 


For the production of high- © 
est quality, chemically pure, 

sterile water . . . For trouble- 
free, automatic operation. . . 
For distillate of unvarying con- 
sistency .. . Look to Barnstead. 
Since 1878, Barnstead Labora- 
tory and Industrial Pure Water 
Stills have been the proven 
standard of the Scientific and 
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graduate students at the Institute to take advantage of 
previous training at liberal arts institutions. The signifi- 
cance of a wise system of student counseling is very great 
in this connection; 

(c) Greater publicity should be given to the opportuni- 
ties which the Institute affords for flexibility in the selec- 
tion of courses, for engineering training for the liberal arts 
graduate, and for specialized engineering education at the 
graduate level. 

The Department has given considerable attention 
during the year to the professional opportunities of the 
mechanical engineer. Mechanical Engineering dif- 
fers from many other specialties at the Institute in 
that there is no narrowly specialized industry in which 
the graduates may seek employment, such as in the 
case of Chemical Engineering, Naval Architecture, 
Electrical Engineering, and so on. The specialization 
in Mechanical Engineering which can be taught effec- 
tively at the Institute is necessarily very limited, and 
it is important that a careful consideration be given to 
future opportunities in this respect. The Department 
has come to the conclusion that the field of manufac- 
turing is one of the most promising for a large number 
of its graduates in the future. It is the expectation of 
the Department that in the coming decades, manufac- 
turing may play a role similar to that played by power 
a generation ago, as the career objective of a majority 
of Mechanical Engineering students. Many of the 
major developments in the Department are focused on 
this objective. Of particular importance is the devel- 
opment of a more mature professional approach to 
subjects, such as metal cutting and metal form- 
ing. Much work in this direction has been done in re- 
cent years, and the proper degree of growth will be 
achieved when the new Metal Processing Laboratory 
is completed. Beyond this, the Department has in 
mind giving greater motivation and scope to its pro- 

gram of research and development in the field which, 
up to now, has come under the name of mechanics of 
materials. As the inquiry is widened to new fields, such 
as plastics and textile fibers, a more mature approach 
is required which eventually must include considera- 
tions of the physics of the solid state, as well as metal- 
lurgy. The Committee endorsed this trend. 

In recent years, the Department of Mechanical 
Engineering has given much attention to the prob- 

(Continued on page 264) 
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NOTHING 
IS WASTED 


To insure maximum use of the 


field, the new Elk Basin Unit Repressur- 
ing Plant at Elk Basin, Wyoming, in- 
cludes provision for recovery of over 
90 per cent of pure elemental sulfur 
from sour gas and the generation of flue 
gas for repressuring. This releases the 
sweetened natural gas for sale purposes. 
Operated for the Unit by Stanolind Oil 
and Gas Company, the plant recovers 


propane, butane and natural 
gasoline from casinghead gas. 
Design and construction were 
by Stone & Webster Engi- 
neering Corporation. 

e 
Above: Sulfur Recovery Unit. 

* 


Center: Interior of Compressor House 
showing feed and inert gas com- 
pressors. 

€ 


Below: General aerial view of plant. 
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FROM OUR OWN FOUR CORNERS TO 
THE FOUR CORNERS OF THE WORLD 






From the four busy metropolitan corners 
where Rogers Peet Stores are located . . . 
three in New York and one in Boston . . . 
Rogers Peet Clothes have gone out to the four 
corners of the world. 
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Nationally, great groups of college gradu- 
ates . . . like MIT. Alumni . . . have 
carried their demand for Rogers Peet Clothes 
all over the country. And fine stores in many 
other cities are now featuring them coast to 
coast. 







And internationally . . . wherever these 
men live and work, or travel and visit . . . 
Rogers. Peet Reputation has gone with them 
to every quarter of the globe. 
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lem of co-operative education. The arrangement in 
force prior to World War II, known as Course II-A, 
was not entirely satisfactory, since it involved a rela- 
tively small group of exceptional students. The pres- 
ent arrangement, known as Course II-B, provides for 
six months’ supervised working experience in an in- 
dustrial establishment prior to the professional work 
of the fourth year. The Department is enthusiastic 
about the possibilities of this program, even though it 
has not been in operation long enough to justify defi- 
nite conclusions. The students and the participating 
companies are equally enthusiastic about its possibili- 
ties. Course II-B fits ideally into the program to 
strengthen the activities related to manufacturing. It 
is also felt that the closer working relationship be- 
tween the Institute and industry which would result 
from the co-operative program will bring about a 
greater diversity of employment opportunities, a fac- 
tor of vital importance in the future when the general 
employment situation becomes more difficult. 
Twenty students are enrolled in the present pro- 
gram under the direction of William MacG. 
Murray, °33, Associate Professor of Mechanical 
Engineering, and half that number are employed in 
industrial establishments. When the program has been 
developed to its maximum potentialities, it is esti- 
mated that possibly half of the students in the Depart- 
ment may take it. Inasmuch as the director of the 
course will have to make periodic visits to the various 
groups, the program on any such expanded basis 
would entail an estimated additional expense of ap- 
proximately $2,500 a year. The Department has not 
yet solved the problem of where to find these addi- 
tional funds. It is tentatively using its regular expense 
budget and will request the Administration for ap- 
proximately $1,500 next year. 

One of the difficult problems of engineering edu- 
cation is to afford — opportunity for the devel- 
opment of resourcefulness, initiative, and ingenuity 
without sacrificing the need for education in basic 
principles. Considerable work has been done in the 
Division of Machine Design under Professor Hrones to 
encourage activities in this direction by the award- 
ing of prizes, and so on. 


(Concluded on page 266) 
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Westinghouse fully recognizes the excellent foundation being provided engineering 
students in many colleges and universities throughout the land. 

But to speed young engineering graduates in the inevitable transition from theory 
to practice, Westinghouse has dedicated a new building . . . the Westinghouse Educa- 
tional Center. 

Primary purpose of this center is to offer the best facilities possible for the training 
and continued education of new employees . . . top students from leading engineering 
schools. This modern center includes such facilities as an auditorium; classrooms 
acoustically treated and with modern visual aid equipment; library and magazine room; 
formal and informal lounges; game, billiard and hobby rooms; facilities for athletic 
activities, and a convenient cafeteria. 

This is but one way in which Westinghouse encourages scientific advancement, in 
addition to supporting 42 fellowships, 149 scholarships, 5 professorships, and a 
graduate study program through which advanced degrees may be obtained from 
leading universities by Westinghouse employees. Another important phase of the 
Westinghouse program is summer research work by selected graduate students, and 
an industrial experience program for faculty members of engineering schools. 

In these ways, Westinghouse co-operates with colleges in a common effort to advance 
scientific achievement in all of its aspects. Westinghouse Electric Corporation, 
Pittsburgh 30, Pennsylvania. G-10136 
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tically every other type you might 

need. 


You are cordially invited to consult 
us on any cordage problem. 
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With the advent of the gas turbine, the interest on 
the part of private industry and government institu- 
tions in research related to the internal combustion en- 
gine has seriously diminished. The Department now 
finds it difficult to obtain adequate support for re- 
search in the field of internal combustion engines. 

While no definite conclusions were reached, the 
Committee urged that some of the industries inter- 
ested in fuel, other than the Ethyl Corporation, be 
approached for research funds. President Killian 
mentioned that grants-in-aid from the automobile in- 
dustry as a part of the Development Program, may be 
a possibility. 


Architect for Auditorium 


E ERO SAARINEN, whose work has attracted interna- 
tional attention, has been appointed architect for 
the new auditorium and chapel to be built at M.LT. 

Mr. Saarinen is the son of the famous Finnish archi- 
tect, Eliel Saarinen, with whom he was associated in 
the design of many famous buildings, including the 
Berkshire Music Center at Lenox, Mass. Among other 
buildings, the Saarinens also designed the Kleinmans 
Music Hall in Buffalo, and in 1948 won first prize for 
design of the St. Louis Jefferson Memorial. 
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"The smartest move I ever made" 





LARRY GRAEBER and family, San Bernardino, Calif. 


These Massachusetts Institute of Technology men are New England 


Mutual representatives: 


Raymond P. Miller, CLU, ‘18, Salem 
Arthur C. Kenison, ‘19, Boston 


Blaylock Atherton, ‘24, Nashua 


They can give you expert counsel on uniquely liberal and flexible New 


England Mutual life insurance that's tailored to fit your family's needs. 
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I ENTERED Naval Aviation in 1940, served as a fighter 
pilot in the Solomon Islands campaign, and contin- 
ued flying for the Navy after the war. But in 1947 
I was stricken with polio. My flying days were over. 

In my search for a new career I took a number 
of adaptability tests, which indicated that salesman- 
ship was a possibility for me. I investigated many 
businesses, including life insurance, and discovered 
that here was a field that required no capital, yet 
gave me a business of my own — something I had 
always dreamed of having. 

It takes a lot of training to become a good fighter 
pilot, or a good life insurance man. So I began look- 
ing for a company with a thorough training program. 
I decided that New England Mutual offered its men 
the finest program in the field, and backed them up 
with personal help and solid advertising support”. 

I entered the life insurance business with New 
England Mutual — the smartest move I ever made. 
It gave me independence and unlimited earning pos- 
sibilities. The future looks good, because each year 
I expect to make more money than the year before. 
If I want to go hunting, I don’t have to ask anyone 
(except my wife). If I need more income, I must 
work a little harder, and it seems I always need more 
money and am working harder and loving every 


minute of it. 


Recent graduates of our Home Office training course, 
although new to the life insurance business, earn average 
first-year commissions of $4200—which, with renewal com- 
missions added, brings the total yearly income average to 
$6500. From here, incomes rise in direct proportion to each 
individual's ability and industry. 

If you’d like information about a career that gives you a 
business of your own, with no slow climb up a seniority 
ladder and no ceiling on earnings, write Mr. H. C. Chaney, 
Director of Agencies, 501 Boylston Street, Boston 17, Mass. 


%* 
The New England Mutual, America’s 
first chartered mutual life insurance 
company, backs up its field force with 
strikingly effective national advertis- 
ing. This advertisement, appearing 
currently in The Saturday Evening Post 
and Fortune (in full color), and in 
Time, Newsweek and Business Week, 
tells millions of prospects about the 
advantages and flexibility of New 
England Mutual policies, and urges 
sisoewu’) them to consult our field men for ex- 
| pert help on life insurance problems. 











MYSTERY OF THE 


SWEATING SICKNESS 
(Concluded from page 244) 


same sort of thing happened in the South Sea Islands 
when measles, a mild disease among us, was intro- 
duced among natives who never had been previously 
exposed to this —. 

About 200 years after the complete disappearance 
of the English sweat an ailment somewhat resembling 
it erupted suddenly in Normandy in France. This 
queer epidemic of 1718 was known as the Suette des 
Picards, or Picardy sweat, but along with the profuse 
perspiration and other symptoms suggestive of the 
English disease, this one differed by displaying a 
measles-like rash of the skin. This malady also was 
accompanied by rather severe mental disorders and it 
was, in general, much less fatal than the dreaded 
Anglicus sudor. 

Between 1718 and 1861 more than 200 epidemics 
of the Picardy sweat were reported in various parts 
of France, but most of them were small and local af- 
fairs, seldom spreading beyond the limits of one com- 
munity, and the doctors were convinced that the illness 
was not even contagious. Some thought that it might 
have been a manifestation of mass hysteria, like the 
dancing manias of the Middle Ages. 

Like the English sweat, this malady now belongs 
only to the lore of medical history, although it con- 
tinues to puzzle the epidemiologists or — detec- 
tives. Most authorities believe that the Picardy sweat 


was distinct from the English sweat and that it was 
caused by an entirel different virus or other germ. 
In some ways this sickness resembled the fulminating 
type of epidemic meningitis which caused consider- 
able trouble in World War I and, for that matter, in 
all wars. 


Learning the Unknowns 


Bacteria and viruses were, of course, unknown and 
probably undreamed of in the Sixteenth and Eight- 
eenth Centuries when these two sweating sicknesses 
went on the rampage. The tiny micro-organisms called 
bacteria were identified by Louis Pasteur, Robert 
Koch, and others in the latter part of the Nineteenth 
Century, while their smaller cousins, the viruses, were 
not shown to be factors in human diseases until the 
early part of the present century, when investigators 
realized their role in the study of medicine. 

We may, if we wish, regard these morbid events of 
the past merely as curious episodes in the onward 
march of civilization, as unsolved mysteries which 
probably never will be entirely solved. If, however, 
the germs of these strange maladies are lurking some- 
where, waiting for the right opportunity to strike in 
the atomic age, we shall be much better equipped 
today to cope with them than were the scientists of 
past generations. One of the brighter aspects of our 
imperfect modern civilization is the fact that we have 





made tremendous and gratifying progress in public | 


health and preventive medicine. 
































r) 
individual and in the best possible taste r 
Brooks Brothers’ Own Make Furnishings My 
ag 
We make these furnishings in our own workrooms...of fine im- 
ported and domestic materials...on our own patterns. As a result, 
they have achieved a reputation for distinctiveness and wearing 
qualities that is unsurpassed. 
Their individuality and good taste are also recognized at a glance. 
Our Own Make Shirts, from $5.50 + Neckwear, from $2.50 
Our Own Make Pajamas, from $9 + Belts and Suspenders, from $3 
ESTABLISHED 1818 
46 NEWBURY STREET, 
BOSTON 16, MASS. 4 : 
74 EAST MADISON STREET, CoS ee eae 
reg GLOTHINGS) ) 
727 WEST SEVENTH ST., 5 
LOS ANGELES 14, CALIF. Mens Furnishings, Hats & Shoes 
165 POST STREET, 346 MADISON AVENUE, COR. 44TH ST., NEW YORK 17, N. Y. 
SAN FRANCISCO 8, CALIF. 111 BROADWAY, NEW YORK 6, N. Y. 
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B.-I-W. 


TYPE SRHT HIGH TEMPERATURE HOOK-UP WIRE 


B.1.W. Type SRHT (Synthetic Resin High Temperature) is the designation for a series of electronic hook-up wires for high 
temperature applications. Generally they conform to the requirements of Spec. 15W9 and are made in all gauge sizes, #26 to #6 
in all colors. 
B.I.W. Type SRHT is the smallest diameter, lowest cost high temperature wire. It is insulated with the very thinnest layer of 
DuPont “Teflon” thoroughly sealed to be both moisture and heat resistant. 
THE CONDUCTOR is standard stranded tinned copper and for applications subject to continual flexing or vibration, flexible 
strandings are provided. Silver coated copper is used for wires subjected to temperatures over 400 deg. F. 
COLOR CODING is a particular feature of this wire. It is available in 10 basic colors, with one or two tracer combinations in 
any of the colors. The first tracer is a wide band, the second a narrow band spirally placed around the wire and readily distin- 
guishable. 
IT IS MADE IN SEVERAL TYPES OF COVERINGS as preferred by the purchaser to meet the particular service conditions 
and temperature ratings to be encountered: 

125 deg. C. 150 deg. C. 200 deg. C. 
SHIELDING is provided in all sizes using fine tinned copper wire having a coverage not less than 90%. Protective coverings over 
the shield are available in specified colors. 
PERFORMANCE — Considering the following tests, these wires represent the smallest diameter hook-up wire of dependable 
quality for temperatures over 100 deg. C.: — 
HEAT RESISTANCE: Withstands 96 hrs. at rated temperature followed by flexing and dielectric test. 
COLD RESISTANCE: Withstands 4 hrs. at —55 deg. C. followed by flexing and dielectric test. 
MOISTURE RESISTANCE: After immersion in water for 2 hrs. withstands dielectric test of 3000 V. and has an insulation re- 
sistance of 500 megohms per 1000 ft. 
FLAME RESISTANCE: Self-extinguishing after exposure to 15 secs. flame with sample at 45° angle. 
SURFACE LEAKAGE: After subjected to 96 hrs, at relative humidity of 95%, the surface resistance between electrode bands 
spaced 1” apart is greater than 5 megohms. A potential of 2500 V. A.C. applied for one minute between electrodes causes no 
arcing, smoking, burning, flashover, or dielectric failure. 
AVAILABILITY — Type SRHT is available only on the basis of DO Priority Rating on a made-to-order schedule within a 
reasonable length of time. 


BOSTON INSULATED WIRE AND CABLE CO. BOSTON 25, MASSACHUSETTS 
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acturers of Railway Equipment used by Railways throughout the world 














Precision Electric 


> tear Treat Furnaces 
= (Laboratory and Industrial) 


Dry Type 


: B Air Cooled Transformers 
(to 1000 KVA) 


: B Constant Current 
: Regulators (static Type) 





Hevi Duty Precision Electric Heat Treat- 
ing furnaces are built in a large variety of 
types and sizes — for many heat treating 
Operations — with temperature ranges to 
2500° F (1371°C). They are standard pro- 
duction equipment in many national indus- 
trial plants. 


Hevi Duty Dry Type Air Cooled Trans- 

B formers with or without tap changing 
switches as well as special transformers for 
special requirements. 


B Hevi Duty Constant Current Regulator 
(Static Type) for series lighting. To trans- 
form constant potential to constant current, 
using a resonant circuit with patented: ex- 
clusive features. A decided improvement 
over any other known type of regulator. 


Write for descriptive bulletins. 
Harold E. Koch '22 President 
Elton E. Staples '26 District Mgr., Cleveland 


HEVI DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES ec ELECTRIC EXCLUSIVELY 
ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 


MILWAUKEE 1, WISCONSIN 
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PUBLIC RELATIONS 
AND THE TECHNOLOGIST 


(Continued from page 251) 


Actually, as the observing outsider will readily de- 
tect, the jeers of the colleagues are mainly expressions 
of jealousy. As for the professional snobbishness, tech- 
nologists simply must not underestimate the average 
man’s intelligence or overestimate his backlog of infor- 
mation on a specialized subject. The average citizen 
will read and can understand a great amount of spe- 
cialized information, if it is presented in his language 
and in terms of his own interests. 

The technical man should not complain too loudly 
about the hazards of releasing technical information to 
the public press. What appears to him to be garbled 
and inaccurate newspaper stories may be more the 
fault of the original source of news than the fault of 
the writer. 

If the technically trained person co-operates with 
reporters, he has a right to expect accurate reporting 
within the limitations of nonspecialized language. He 
is not justified in claiming to be misrepresented in non- 
technical publications if the minutiae are neglected, 
and if reasonable liberties of exposition are taken in 
order to convey a broad, forceful picture of the truly 
significant features of his work. He can, in fact, greatly 
aid a writer interpreting science by helping to find 
those modes of expression which best convey the sig- 
nificance of his work in everyday language, with rea- 
sonable precision, and in terms of experiences which 
are common to the average person. 

The technologist can help the science writer by of- 
fering to review a story after it is written, to guard 
against gross inaccuracies or improper emphasis. When 

(Continued on page 272) 





ssesssessassssme @ 
preereeeetieatty emma: 


FRICTION FIGHTER | 


(Flyweight Division) MP8 miniature 
ball bearings provide the answer to problems 
with new designs concerning space-weight- 
friction. Smallest in size, foremost in rugged & 
performance. Install and forget. 


Over 70 different types and sizes from .100” 
to 5/16” o.d. Complete engineering service— 
full specifications in our new catalog. Write 
or wire for TR51, no obligation. 


recision BEARINGS 
KEENE, NEW HAMPSHIRE, U. S. A. 


MINIATURE 


Incorporated 
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SCULLY SIGNAL COMPANY 
VENTALARM’ 


Tank Fill Signal 
SAFER FILLING — NO SPILLING 


“FILL TIL’ THE WHISTLE STOPS” 


F. P. Scully ‘15 UNiversity 4-2900 
88 First Street, Cambridge 41, Mass. 
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THIS ROPER 


iS TYPICAL OF MANY SPECIALIZED MACHINES 
PRODUCED BY US FOR ROPE & ALLIED INDUSTRIES 
ROPE machinery for hard or soft fibres, synthet- 
ics, cotton. * LAYING or CABLING machines 
for smaller cords and twines. * TWISTERS and 
FORMERS for yarns, jwine, paper, etc. 

Based on more than eighty years specialized 
“know-how” we have contributed many labor- 
saving innovations to lower production costs, 
increase profits. 

Write Dept. T-2 and we will send you tech- 
nical bulletins that may suggest ways in which 
we can help you. 


MACHINE COMPANY, Inc. 


2231 E. Ontario Street 
PHILADELPHIA 34, PA. 





=) DEPEND ON 
DIEFENDORF 


Expanding production creates 
new need for reliable oper- 
ation. Depend on Diefendorf 
for precision gears for all 
materials; all types on blue- 
print specifications. 


Engineering help if desired. 
DIEFENDORF GEAR 
CORPORATION 


Syracuse, New York 
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These Choppers convert low level DC 
into pulsating DC or AC, so that servo- 
mechanism error voltages and the out- 
put of thermocouples and strain gauges 
may be amplified by means of an AC 
rather than a DC amplifier. They are 
hermetically sealed, precision vibrators 
having special features which contrib- 
ute to long life and low noise level. 













WRITE FOR CATALOGS .. 
#246B, 60 cycles, AC 
#280, 400 cycles, AC 










SP ECIALISTS in 10 wi THE 
PIPE FABRICATING 


EXACTING 
Butt Welds * Bending All Types SPECIFICA 
Coiling * Machining * Threading TIONS 
Beveling * Lining © Pickling * Galvan- 
izing * Sand Blasting * Preheating * Stress 
Relieving * Testing. 


PIPE — Wrought Iron — Steel © Structural Cast 
Iron * Copper Steel * Seamless * Electric Weld 
Spiral, Lap Butt Weld * Shore Dredge * SPEED-LAY. 






PILING — Sheet piling, lightweight — 
Tubular—all size. 
PILE FITTINGS — All 
types and sizes 
for steel and 
For 

wood. 


a ALBERT 
PIPE SUPPLY CO. 


rete As 
BERRY AT NORTH 13th STREET 
BROOKLYN 11, N. Y. 
S. G. Albert '29 
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SIMPLEX-ANHYDROPRENE CABLES 


®@ Lightweight, small-diameter cables that promise low- 
cost, trouble-free service as underground o_o and 
secondaries, as transformer leads and pole line risers, 
in_ signal and control circuits, and when used for plant 
and shop and instrument wiring. 

_ Consist only of a coated copper conductor, Anhydrex 
insulation, and a thin neoprene jacket. 

Anhydrex insulation assures high dielectric strength 
and exceptional stability in wet locations. The neoprene 
jacket provides protection against rough handling, oil, 
grease, corrosive chemicals, light, heat and flame. 

Get detailed information plus specification data by 
writing today for Bulletin 115. 


SIMPLEX WIRE & CABLE CO. 
79 Sidney St., Cambridge 39, Mass. 











RUBBER-TO-METAL 
BONDING 

















Sane ia 


We bond rubber to metal parts in molds to provide the 
designer with an efficient method of simplifying design 
and cutting costs in applications requiring shock absorp- 
tion, sound abatement, electrical insulation or conduc- 
tivity, corrosion-resistance, protection against abrasion, 

etc. Send specifications 

and prints, or request our 


engineers’ - 
dustin dunsenoner — eers’ recommenda 
NEW BEDFORD, MASS., U. S. A. r 


Address all correspondence to 774 Belleville Avenue 
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PUBLIC RELATIONS 
AND THE TECHNOLOGIST 


(Continued from page 270) 


a news story is submitted for his approval, the techni- 
cal specialist should stoutly resist all temptation to 
modify the story, other than to correct real errors. He 
should realize that the writer who interprets science 
for the general public probably knows his business as 
well as the scientist and engineer know theirs. The sci- 
ence writer knows that the lay reader needs a clear, 
well-defined interpretation of the research in its 
broadly significant features and that his attention and 
interest must be aroused. He knows that the layman is 
not concerned with (nor can he evaluate properly) the 
refinements which engross the specialist reading his 
professional journals. 

Above all, the technical man should remember that 
a lay account of his work is not intended to be scru- 
tinized critically by his professional colleagues; he will 
not be subject to their ridicule if he takes the precau- 
tions outlined above. If these admonitions appear 
harsh, let the scientist or engineer ask himself: “Is it 
easier for a newspaperman to learn technology than it 
is for me to learn to describe my work, and indicate its 
significance, in garden-variety English?” Let him also 
reflect on whose public relations are at stake. 

In summary, the technologist needs better public re- 
lations to provide new sources of funds for his work 
and to gain proper recognition. Better public relations 

(Concluded on page 274) 








WANTED PROJECT ENGINEERS 
IN SAN FRANCISCO BAY AREA 


Here’s a career opportunity for three project engineers, one who 
has experience in microwave, one with experience in servo 
mechanisms, and one with experience in mechanical engineer- 
ing. This is no ordinary position, but an opportunity to associate 
yourself with one of the nation’s top teams of engineers. If you 
are a US. citizen, have the qualifications detailed below, and 
would like to live either in the San Francisco Bay Area or live 
here now, reply at once stating all pertinent data concerning 
your educational, business background, etc. 


MICROWAVE 

B.S. in last five years. Undergraduate courses in microwave. 
At least one year or more graduate work in microwave labora- 
tory courses. OR, three years design laboratory experience, in 
wave guide components and antenna feed systems for all fre- 
quency bands. 


SERVO MECHANISMS 

B.S. in last five years. Undergraduate courses in servos. One 
year or more graduate work in servo mechanism laboratory 
courses, OR, three years design laboratory experience in elec- 
trical or electro-mechanical types. Aircraft preferred. 


MECHANICAL 

B.S. with minimum five years proven design experience on com- 
plex airborne electro-mechanical equipment. Two years as 
supervisor. Make own design analysis, calculations and layouts. 


DALMO VICTOR, San Carlos, California 





reply to Chief Engineer, William Gates 
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Conveyers 


Engineers * Manufacturers * Erectors 
Coal Handling Systems 
Materials Handling Equipment 
Portable Conveyers 


Distributors for 


Jeffrey Manufacturing Co. 
Jeffrey Parts Carried in Boston Stock 


41 Norwood Street, Boston 22, Mass. 
Tel. GEneva 6-0800 


J. C. CORRIGAN CO., INC. 








GEORGE W. McCREERY CO. 


Building Construction 


126 NEWBURY STREET BOSTON, MASS. 











101 PARK AVENUE 





HAROLD J. RYAN, INC. 


Air Conditioning 


NEW YORK 17, N. Y. 








on truction Managers 


K. W. RICHARDS ‘07 


10 HIGH STREET 


H. D. BILLINGS ‘10 


The TREDENNICK-BILLINGS CO. 


Bui Lin Consiniiin 
F 


Cc. C. JONES "12 F. J. CONTI '34 


BOSTON, MASSACHUSETTS 











DESIGN 


DEVELOPMENT 


FLIGHT TEST and CONTROL INSTRUMENTATION 


GYROSCOPICS—ELECTRONICS—SERVOMECHANISMS 


PRODUCTION 























56 ELMWOOD STREET, NEWTON 58, MASSACHUSETTS 
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PUBLIC RELATIONS 
AND THE TECHNOLOGIST 
(Concluded from page 272) 


is also his duty — a duty to show people how much 
Consultation Plans Reports their present and future welfare depends on technol- 


SYSKA & HENNESSY, INC. 


Engineers 


ogy. The technologist can achieve better public rela- 








Power Plant Water Systems Disposal Plants 
iy Conlin thinees tions by making himself known as a human being striv- 
ing to help other human beings. He can do this both 
NEW YORK, N.Y. by individual and group action. The most effective 
]. F. Hennessy ’24 contacts with the public are the many small group ac- 
tivities about the community in which the technologist 
meets his public face to face. National societies and 
clubs also have their opportunities, mainly through the 
HOLMES & NARVER printed word. Public relations through the press is 
reatly facilitated if the individual technologist real- 
phates teal a the need to express his technical studies in terms 

ENGINEERS of their usefulness to society. 

So we see that good public relations, for the tech- 
aetna teeeeeeieateneel nologist and fox everyone else, is mainly a matter of 
getting along with people. And perhaps that is as basic 
James T. Hotmes D. Lex Nanver a reason as we shall find for the technologist to let his 


M.I.T."14 Stanrorp ’14 learning spread out more into the humanities — soci- 
ology, economics, history, English, and other studies 


824 S. Figueroa St. Los Angeles 17, Cal. 
that help us to know and to love our fellow man. 


TRinity 8201 











JAMES F. DowNEY & STAFF LEONARD CONSTRUCTION COMPANY 


INDUSTRIAL ENGINEERS , 
Engineers and Contractors 
WORK LOADS, JOB CLASSIFICATION, 
EQUIPMENT UTILIZATION, es See 
PLANT LAYOUT, PRODUCTION CONTROL IN THE AMERICAS AND FAR EAST 

LABOR RELATIONS 

20 NORTH BROADWAY SOUTHERN OFFICE: 37 South Wabash Ave. 

WHITE PLAINS, N. Y. GREENSBORO, N. C. Chicago 


James F. Downey, ‘20 


N.A.LouGeEa company | | CHARLES N. DEBES 


ENGINEERS AND CONSULTANTS AND ASSOCIATES 




















Engineers and Consultants 


Reports—Appraisals— Depreciation Studies 
Rate Cases— Business and Economic Studies Plans, Specifications, Construction Supervision 
e Industrial Plant and Commercial Projects 
a en ee Electrical — Mechanical — Sanitary — Structural 
N. A, LOUGEE "11 L.A. MATTHEWS ‘13 
J. W. MCDONALD, Jr.'20 B. F. THOMAS, Jr. "13 ROCKFORD TRUST BLDG. ROCKFORD, ILL. 
C. N. Deses °35 









































PREPARATORY SCHOOLS FOR BOYS 





CHAUNCY HALL SCHOOL HUNTINGTON SCHOOL FOR BOYS 
Grades Nine to Twelve. 
Founded 1828. The School that specializes in the preparation Thorough tnd ther technica of entrance to M.L.T. 
: other technical schools. 
of students for the Massachusetts Institute of Technology. gular and summer courses 


willie, G. Wilkinson, Headmaster 
Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. | 320 Huntington Ave., Boston Tel. Kenmore 1800 
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PROFESSIONAL CARDS 





JACKSON & MORELAND 


Engineers and Consultants 


Design and Supervision of Construction 
Reports — Examinations — Appraisals 
Machine Design — Technical Publications 


BOSTON NEW YORK 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Airports — Bridges — Water Supply and Sewerage 
Port and Terminal Works — Fire Prevention 


INVESTIGATIONS DESIGNS 
SUPERVISION OF CONSTRUCTION 


Boston New York 





DRUMMEY-DUFFILL, INC. 


Architects—Engineers 


80 Boylston Street 
Boston 16, Mass. 


Wn. W. Daummner, ‘16, B.S., M.A., Huca P. Durrut, ‘20, S.B., S.M. 
A.LA. M., Am. Sec. C.E. 





Eapiz, FREUND AND CAMPBELL 
CONSULTING ENGINEERS 


500 FirrH AVENUE New York 18, N. Y. 
Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 
J. K. Campbell, M.LT. °11 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Hersert S. CLevervon *10 Waxpo F. Pike °15 
Lawrence J, Tracy °23 
Structural Designs Foundations 


Heating Ventilating and Plumbing Designs 
Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 





MAURICE A. REIDY 
Consulting Engineer 


BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 
101 TREMONT STREET BOSTON, MASS. 





STARK WEATHER ENGINEERING CO. 


INCORPORATED 


Engineers and Contractors for Pumping Plants 
Boiler and Power Plants, Cooling Water 
and Heat Recovery Systems 
246 Walnut Street, Newtonville BlIGelow 8042 
J. B. Starkweather, B.S. M.I.T. ‘21 


SERVO CORPORATION OF AMERICA 
Henry Blackstone °37, President 


Consultants on 
Electronic Control Problems 
for Industry 


New Hyde Park Long Island, N.Y. 





THE KULJIAN CORPORATION 
1200 North Broad St., Philadelphia 21, Pa. 
CONSULTANTS—ENGINEERS—CONSTRUCTORS 

Specialists in 
Urmiry, InpusTRiAL, AND ~mee FIELps 


Offices 
Washington, D.C.—St. Tenens, Fla..—Rome, Italy 
Calcutta, India—Caracas, Venezuela 
H. A. Kursun, °19 A. H. Kurgan, “63 


Moran, Proctor, FREEMAN & MUESER 
CONSULTING ENGINEERS 
Foundations for Buildings, Bridges and Dams; 


Tunnels, Bulkheads, Marine ctures, Soil Studies and 
Tests; Reports, Design and Supervision 


Pardo, Proctor, Freeman & Mueser 
Consultores Waiusm H. Mussa ‘22 
Ap. Correos 614, Caracas, Venezuela 





FABRIC RESEARCH LABORATORIES 


INCORPORATED 
Research, Development and Consultation 
for Textile and Allied Industries 


665 Boylston Street Boston, Mass. 
W. J. Hamoeuncenr, ‘21 K. R. Fox, *40 E. R. Kasweu, °39 


Witiram W. Russet °22 Epcar P, Parmer °25 
PALMER RUSSELL CO., Realtors 
1320 Beacon Street Brookline 46, Massachusetts 


Compiete Mortcace Service 


Business Loans to Corporations and Institutions 
Loan Correspondent for the Penn Mutual Life Insurance Company 








GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
Malcolm G. Davis "25, Vice President Allen W. Reid "12 E,. C, Edgar °35 
dro, Diesel Power Plants; Industrial Structures; 
Plant pera q "Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 


New York, N. Y. Reading, Pa. Wadifogten, D. C. 
Philadelphia, Pa. Houston, Tex. 
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Braintree 2-2933 Hingham 6-2360 
FRANK MASSA 
Electro-Acoustic Consultant 


99 Cedar Street 5 Fottler Road 
Braintree, Massachusetts Hingham, Massachusetts 
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A spinning ring must be perfectly smooth to 
operate economically and efficiently. Draper 
“Mirror’* spinning rings have been famous for 
80 years for their smoothness and durability. 
These two qualities are guaranteed by con- 
tinuous testing and research in the laboratory. 


The electronic computer, or profilometer, 
measures the surface smoothness in micro- 
inches (RMS) and is accurate to a ten millionth 
of an inch. The piloter attachment shown above, 
was specifically designed recently to enable us 
to maintain correct surface smoothness. 


*Reg. US. Pat. of, Draper automatic looms produce more cloth at less cost throughout the world. 


DRAPER CORPORATION 


Atlanta Ga 


Hopedale , Massachusetts 


Spartanburg,S C 
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hat GENERAL ELECTRIC People Are Saying 


. R. ELLENBERGER 
ir Conditioning Department 


leat Pump: The trend toward 
omplete year-round air condition- 
ng of residences as well as larger 
buildings has focused increased at- 
ention on the heat pump. Since 
932. when the residential heat 
ump was first being investigated 
n this country. 750 heat pumps 
Save been installed in the United 
states; 60 per cent of the installa- 
ions are in residences and 40 per 
ent are commercial. [leat pumps 
pre currently being installed at the 
ate of approximately ten per 
week... 
The functions of year-round air 
onditioning provided by heat 
umps include heating in winter, 
ooling and drying in summer, air 
iltering, circulation, and ventila- 
ion. These functions are accom- 
plished electrically. under automatic 
ontrol, without combustion, and 
ithout fuel in the ordinary sense. 
The basic principle is the same as 
is used in a common electrically 
erated refrigerator. A simple illus- 
tration of its operation can be ob- 
tained by imagining that a refrig- 
rator with its door removed is 
laced against an open window. 
hen heat removed from the out- 
door air by the refrigerator evap- 
orator is dissipated from the con- 
denser into the house. For cooling, 
the refrigerator could be placed 
outside the house against the same 
open window. Then heat removed 
by the evaporator would be pumped 
outdoors. Of course the domestic 
refrigerator is not designed for this 
application; its capacity would be 
much too small, and its operating 
economy for this type of operation 
would be low. . . . 
_ Although it is still early to obtain 
a clear-cut’ picture of what the 
future holds for the heat pump. it 
appears to be entering a period of 
rapid growth. and heat pumps for 
year-round air conditioning — in 
homes and other buildings will be 
appearing in greatly increasing num- 
bers... . 


It is sometimes refreshing, even if 


premature. to exercise the imagina- 
tion by looking further into the 
future. In one conception of a 
“dream” version heat pump, the 


heat pump is combined with some 
of the multitudinous equipment 
which our living standards demand 
in a single factory-produced pack- 
age. Such a unit would serve as a 
complete utility core for the house 
and would provide a source of hot 
and cold water, conditioned air the 
year round, and heating and cooling 
for the associated appliances. Heat 
that is pumped from the freezing 
and cold storage compartments 
would be used to help heat the air 
and domestic water. Heat that is 
otherwise wasted in the kitchen 
exhaust and for evaporating mois- 
ture in clothes drying could be 
largely recovered. The heat pump, 
thereby, may serve some day as 
the central unit of the all-electric 
home. 
General Llectric Review 
December, 1950 


* 
R. F. SHEA 


Electronics Department 


ELectrontc Umpire: The  elec- 
tronic umpire arose out of a definite 
need for a device to assist pitchers 
and batters in learning control and 
judgment. Other devices were in 
use or had been tried out for such 
purposes, but they either interfered 
with a batter’s swing or were bulky 
and not easily transportable. 

In addition to being able to call 
strikes, it was thought desirable to 
add speed measurement to the 
device, thus permitting a reasonably 
accurate appraisal of a_ pitcher's 
ability in terms of speed and control. 

The electronic umpire is a port- 
able two-unit device which can be 
set up in a matter of minutes any- 
where where there is an a-c supply 
available. One unit is placed on the 
ground and carries a simulation of 
the home plate. Alternatively, it 
may be set flush with the surface of 
the ground. The other unit may be 


located anywhere within a radius o 
25 feet from the ground unit and 
provides an indication when 2 ball 
has passed through the strike zone. 
and an indication of its speed. 

No lights or equipment other than 
the two units described are re- 
quired. The strike zone is adjustable 
to suit batters ranging in height 
from five feet one inch to six feet 
five inches and speed in excess of 50 
feet per second may be measured to 
an accuracy of 5 per cent. 

National Electronics Conference 
Chicago, Illinois 
September 25, 1950 


* 
BERNARD VONNEGUT 


Research Laboratory 


RaiNMAkING: Many farmers, ranch- 
ers, and civic-minded people in 
many parts of the country are now 
engaged in cloud seeding. In their 
efforts to produce more rain, these 
amateurs are releasing large quan- 
tities of seeding material which may 
well contaminate the atmosphere so 
as to hopelessly confuse the more 
careful experimenter and precipita- 
tion analyst. 

The experiments of many of these 
rainmakers are carelessly carried out 
with little or no control over the 
dispersal of the seeding agent and 
are, for the most part, unrecorded. 
As a result, experiments of this sort 
contribute little or nothing to the 
knowledge of seeding techniques, 
while at the same time they may 
render valueless far more painstak- 
ing experiments carried out at the 
same time nearby. These rainmakers 
can seriously impede the progress 
of this new phase of meteorological 
science. 

Vew England Assn. of Chemistry 

Teachers; Storrs, Connecticut 


August 25, 1950 


You Can pd your confidence tu— 
GENERAL @@ ELECTRIC 














NEW GR Wide-Range 
BRIDGE OSCILLATOR 


5 ke to 50 Mc—12 Volts Output 


The new G-R Type 1330-A Bridge Oscillator is designed 
especially as a power source for bridge, antenna and 
general laboratory measurements. It is relatively inex- 
pensive, has high output, excellent shielding and many 
operating conveniences. Among its features are: 


» WIDE FREQUENCY RANGE: 5 kc to 50 Mc, carrier 

» THREE MODULATION FREQUENCIES: infernal a-m at line and 
at 400 c and 1,000 c, at two levels of approximately 30° , 
and 60°; 
GOOD OuTPUT: 12 volts, open circuit; 34 watt into 50-ohm 
load 
FREQUENCY ACCURACY: Carrier — +2; above 150 kc, 
+3 below, no load. Audio — +5; for 400- and 1,000- 
cycles 

» LOW LEAKAGE: about 50 uv per meter at 1 Mc, two feet 
from oscillator 
COAXIAL OUTPUT jacks, cable and adaptors permit com- 
plete shielding from oscillator to measuring instrument 

® LOGARITHMIC DIAL: calibration logarithmic from d5kcto 15 Mc i 
INCREMENTAL-FREQUENCY DIAL: indi- e VERY COMPACT CONSTRUCTION: | Excellent mechanical constructio 
cates increments of 0.1‘; per divi- panel relay-rack width, only 7 inches | throughout. Oscillator assembly plug 
sion from 5 kc to 15 Mc high; cabinet 9 inches deep | into deep brass box; double cover com 

e LOW DISTORTION: between 1‘; and e EASY SERVICING: oscillator plugs out | pletes shielding. Note servicing cab 
6°; at 60°, modulation level; r-f of shielding box and has servicing permitting instrument to be tested @ 
distortion 3°; over most of range cable to test instrument ] 


Type 1330-A Bridge Oscillator. . . $525.00 


GENERAL RADIO COMPANY since. 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 


bench. 





